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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RCA knows how to make television 


picture tubes... the best your money can buy 


RCA has all the popular type tele- 
vision picture tubes to meet your 
present and future renewal require- 
ments. And you can get them from 
one dependable source ... your RCA 
Tube Distributor. 

Mass-produced under superior 
quality controls, RCA television 
kinescopes of all types are the best 
that money can buy. You can count 
on them to meet the critical require- 
ments of television reception, 


When you renew with an RCA 
kinescope, you're selling the brand 
that has top public preference. RCA 
kinescopes will help your business 
grow by leading customers to you 
as a dependable source for television 
and radio needs. 
~ 

Get the full details on the leading 
line of television picture tubes and 
sales promotion material from your 
local RCA Tube Distributor today. 


ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR 


Now. . TROUBLE SHOOTING BY 
PICTURE ANALYSIS! Another ROA First 
in servicing aids the Pict-O-Guide 
tells at a glance where to look for trouble 

V receiver—and indi 


ates how to 
™ sou Can get vour 
RCA Tube 
The supply 


distributor 
is 


RADIO CORPORATION of AMERICA 


ELECTROM TUBES HARRISON, MH. 


cure 
without delay! 
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How To P Pass. FCC 

LICENSE 
GET THIS AMAZING NEW BOOKLET FREE! 


Add Technical Training to Your 1. Tells of Thousands of Brand-New, Bet- 
Practical Experience and ter Paying Radio Jobs Now Open to 


GET YOUR FCC FCC License Holders. 


Tells How We Guarantee to Train and 


COMMERCIAL LI CENSE 
RADIO OPERATOR Coach You Until You Get Your FCC 


Li " 
IN A FEW SHORT WEEKS! —— 


It's EASY if you use CIRE Simplified Train- . . 
ing & Coaching AT HOME in SPARE TIME 3. Tells How Our Amazing Job-FINDING 


Get your license easily and Service Helps You Get the Bet- 
be ready for the jol to ticket 


to $5000 te ter Paying Radio Job Our Train- 
$7500 (average 


FOC ing Prepares You to Hold. 


CIRE training is the only , YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL 


aa d course of cmt ‘an RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY 
and training that lea 


rectly to an FCC license. 


CIRE GRADUATES FIND 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
FCC LICENSE PAYS OFF Desk RN-13—4900 Euclid Bidg., Cleveland 3, Ohio 
it etN Address to Desk Ne. te avoid delay) 


Student 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ; Sone magne 
Desk RN-13 * 4900 Euclid Bidg. * Cieveland 3, Ohio Veterans check for enroliment information under G.1. Bill 
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MOUNTING BRACKETS AT NO EXTRA COST! 


H' RES the answer to a service- every General Electric small-size 


man’s prayer! Time-saving speaker you get from your distributor 


mounting brackets that solve dozens or jobber! Adjustable up, down, or 


of awkward replacement problemsare sideways, these brackets save your 


now available at no extra cost with time and simplify tough jobs. 


Lateral mounting feature 
of bracket saves finge 
time and temper. Scr 
hold bracket arms 
speaker securely and 


manently in place 


Call your G-E distributor 


How To Build or jobber today! 
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ing from OTI's 


TELEVISION RECEIVER as you prepare for a Profitable Future | -_—_——————e 


TORY 


OPTIONAL 
{ FEATURE 


Here is everything you need to prepare you at home for 
FASCINATING WORK, GOOD MONEY and a THRILLING 


FUTURE in one of America’s most promising fields 5 4. 


R-F Signal © This includes the opportunity to build and keep the top 
5 
Generator quality Television Receiver shown above — with choice of 
Lm a 10, 12% or 16 inch picture tube that gives big, bright You learn by Reading 


«MOD 


sharp, steady pictures. Get the complete facts. This is an ERN LESSONS 


optional feature available when you complete your 
training described below. See how D.T.1.'s wonderfully 
practical “BIG 5° method meets industry's needs. No 


previous experience needed. Mail coupon today! 


16 Big Shipments of Parts — Plus Lessons 


Work over 300 electronic experiments and projects from 


16 big shipments of parts. This includes building and 


keeping all test equipment and radio set shown at left 
side of page. Modern easy-to-read lessons with handy 


fold-out diagrams simplifies your entire training 


You Also Use Home Movies 


oT alone ncludes the modern, visual training 


ad MOVIES to help you learn faster, easier 


at home. See electrons on the march and other i 
fascinating “hidden action o remorkable home NECATWLLY | 
training advantage that peeds your progress — FLECTRONS } 
EMPLOYMENT SERVICE 
cilloscope Employment Service helps you get storted toword a 
a reo! future in Television. Radio. Electronics MOVIES 
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SOLDERING 
1S A CINCH 


when you 
know 
these 
SIMPLE 
TRICKS! 


SOLDERING 
Tips 


SEND NOW 
ONLY 


10° 


No matter how much you know about 
soldering. there's always a trick that will 
make it easier. This littl 20 page pocket 
guide is crammed full of such time-and- 
trouble savers 

Without wasting words, it covers the 
whole soldering operation pomts out 
DO's and DON’T 's—refreshes vour mem- 
ory on difficult points —suggests methods 
that help you work faster. Yet there's no 
hard studving. no tough technical talk 
Every word is plain evervday Englsh 
and every point is made clear by easy- 
to-understand ilhustrations 

Get this handy Soldering Guide today. 
and heep ition vour bench for ready ref- 
erence. [ts areal handbook of professional 
a catalog Just 
coupen with [Ok 


soldering not mail the 


m com and we'll send 
your 


copy at once, 


WELLER, 
MANUFACTURING COMPANY 


Weller Mig. Co., 810 Packer St 


Easton, Pa. 
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EVERYTHING RADIO, TELEVISION ELECTRONICS 


ALLE 196-PAGE 


VALUE-PACKED CATALOG! 


SEND FOR IT TODAY 


Get Radio’s Leading Buying Guide 
Here’s the Buying Guide to everything in radio for 
everyone in radio! It’s the one complete catalog, pre- 
ferred in the field because it fills every TV, Radio, and 
Electronic supply need. It’s packed with the world’s 
largest selections of quality equipment at lowest money- 
saving prices. See the latest in’ TV, AM and FM receiv- 
ers; radio-phonos; new Sound Systems, P.A equipment 
and high-fidelity sound components; recorders and 
accessories; full selections of newest Amateur receivers 
and station gear; test instruments: builders’ kits: huge 
listings of parts, tubes, tools, books, diagrams 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction—plus the most lit-ral Time Payment plan 
in radio. Get the 1950 ALLIED Catalog — it will save you 
time and money. Send today for your FREE copy! 


WORLD'S LARGEST STOCKS 


Radio Parts Unlimited 

Test Instruments—Al/ Makes 
Television & Home Radios 

P. A. and Hi-Fi Equipment 
Amateur Station Gear 
Experimenters’ Supplies 


QUICK, EXPERT SERVICE 


1S YOUR TELEVISION HEADQUARTERS 


en you depend on ALLIED! 
oases and largest stocks 
antennas ond 


ALLIED 


You keep up with TV wh 
Count on us for the latest rele ~ 
—plus the lates ~~ 
we anything in have it in stock! 
Tv—it's ALLIED First! 


ALLIED RADIO CORP 
833 W. Jackson Bivd, Dept. 1-A-0 
Chicago 7, Illinois 


OC Send FREE 196-page 1950 ALLIED Catalog 


Name 


S 


January, 1950 


. 


your 
| 
| 
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| 
(Tv) Send for Radio's Leading Buying Guide 4 
ALLIED RADIO — 
THE WORLD'S LARGEST RADIO SUPPLY HOUSE — 
Address ! 


FOR PA, HOME AND AMATEUR... 
EQUALLY FINE FOR VOICE OR MUSIC 


(BA-109) 


It’s a “natural”. Here’s a popular-priced microphone that 
delivers “naturally” and faithfully orchestra, vocal or the 
speaking voice—essentially flat frequency response from 
10 to 10,000 cps. It can be used anywhere. It employs a 
further perfection of the famous and exclusive Brush 
“Acousticel” principle with its “metaseal” crystal, provid- 
ing protection from high humidity. Its pickup is non- 
directional in the horizontal plane . . . has unusually high 
output of 54 db. below | volt/dyne/em* . . . and is built 
for a long, rugged life. Fits on any standard 5s” 27-thread 
stand. List $22.50 


HAND OR GENERAL PURPOSE 


DESK MICROPHONE MICROPHONE 
(BA-116) (BA-106) 


Rugged dependability and uniform Using the exclusive “Acousticel” 
frequency response. Unbeaten in its cartridge. Vibration, shock, low 
price range tor PA, home, institutional frequency wind noise or humidity 
and industrial use. Use in hand or on do not affect the high fidelity 

desk without need of stand. But also essentially flat frequency response 
equipped for use with standard ‘x trom 40 to 6,000 cps. Excellent for 
> thread stand. Brown metallic tinish, general use. Output level Minus 50 
8 cable. List $14.75 db. below 1 volt bar. List, $19.75 


You can get 


Beush products are d 


them! 


U.S.A. If your own radio parts jobbe does 3405 Perkins Avenue . Cleveland 14, Ohio 


not have them 


THE BRUSH DEVELOPMENT COMPANY 


you game of fea 
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You receive complete standard equip- 
ment, including latest type High-Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 


You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments —at home —on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads. 


SIGNAL 
GENERATOR 
You construct 
the Transi- 

or Signal 
Generator 
n here, demon- 
ng Transitron 


in both RF 
tudy 
tors at 


AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio- 
frequency sig- 
nals for modu- 
lating R.F. (radio frequency) carrier 
pct testing A.F. (audio frequency) 
iplifers, speakers, etc. 


T.R.F. 
RECEIVER 
You build 
J several 
T.R.F. Re- 
ceivers, one 
e of which, a 4- 
tube set, is shown 
here. You learn construction, align- 
ment, make receiver tests, and do 
trouble shooting. 


nse 


January, 


GOOD PAY 
and Unlimited Opportunities 
in JOBS LIKE THESE: 


iness of Your Own. Radio Manufac- 


iring Sale Service Broadcast 


astll Televisior Ma 
Service Laboratorte Ir a 

Maintenance f Electronic Equip 
ment, Electrolysis. Call S ms. Garage 
Aut Radio Salk Se ce sound 5S 
tems an Telephone Companie Oil Well 
and Drilling Companies Engineering 
Firn heatre Sound Systems. Police 
tadio 


And scores of other good jobs 
in many related fields 


YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 


Checking action of condensers 
Experiments with AF and RF 
Experiments with resonance 
Producing beat frequencies 
Calibrating illator 


amplifiers 


Experiment 1 diode, grid-bias, grid- 
leak and infinite impedance detectors 

Practical experience in receiver trouble 
shooting 

Application of visual tester in checking 
part and circuit 

Experiments with audio oscillators 


Complete Training by Practical 
Resident Trade School, Est. 1905 


The same highly trained faculty, in- 
struction material ind method used 
here in yu large modern resident 
chool, are adapted to your training n 


I Method Home 
Training has been proved by hundreds 
ot ucce ful graduates 
Both Resident and Home Study 
Courses Offered 


S)} 


You 
LEARN BY 
DOING 


You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 


| 
| 
with your own 
| 


Send me 


hands various 
experimental NAME 
units such as ADDRESS 
those shown at 

left, and how cry. 


to conduct 
many tests. 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


You will find all lessons easy to under- 
stand becau.e they are illustrated 
throughout with clear diagrams and 
Step-by-step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all poste, of the Superhetero- 
dyne, tube man radio dictionary, 

texts. 


and complete, modern Televisior 

All parts are standard equipment 

Shop Method Home Training... 
Earn While You Learn 


With our practical resident 
Method Home Training, 
your spare time 


Shop 
you study in 
You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors’ radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 


DON’T DELAY! The Radio-Television 


industry needs trained men NOW! 


For quick action, 
APPROVED mail coupon 

FOR today and we'll 
VETERANS! 


rush you full in- 


Check coupon below! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF 


FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. RNn-1 
4000 South Figueroa Street 
Los Angeles 37, California 
your FREE book 


the sample lesson of your course. I understand no sales- 
man will call on me. 


( Check here if Veteran of World ‘War II 


formation. 


* EST. 190 


Mail in envelope 
or paste on 
penny postal, 


“Your Future in Radio” and 
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FOR THE MAN WHO TAKES PRIDE IN HIS WORK © 
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Chere is no more use 
| ONLY AT OUR DISTRIBUTOR 
12 — 34, 


forEVERYONE! 


with the NEW 
Genuine JENSEN WIDE-RANGE 
LOUDSPEAKERS 


16 COMPLETELY NEW MODELS 
Three 15-inch Coaxials, one 12-inch Coaxial 
Eleven 5-inch to 15-inch Single-Radiator Models 
@ No longer is truly good listening ruled out by cost 
or size restrictions. Now music can come to life for every- 
one, for Genuine JENSEN Wide-Range Loudspeakers in- 
clude small sizes as well as large... low cost units as well 
as more expensive models 


@ Not alone in frequency range but also in smooth 
response, wide-angle distribution, low distortion, good effi- 
ciency and power handling capacity .. . in all 7 Performance 
Points Genuine JENSEN Wide-Range loudspeakers estab- 

lish new standards of reproduction quality f 


@ So whether you choose a 5” single-unit direct-radia- 
tor type loudspeaker at $8.00 list, a 12° Coaxial at $33.40 
list, or a 15” Coaxial with the new JENSEN Wide Angle 
Acoustic Lens, you get superior performance all the way 

in every attribute that makes for enhanced listening pleasure. 


WIDE-ANGLE 
ACOUSTIC LENS 


Typical of JENSEN leadership in loud- 

speakers engineering is the Acoustic 
( diverging Lens used on Model H-510 
illustrated at the left. Adapting op- 
tical principles to acoustics, this lens 


acts in conjunction with the h-f horn 


to distribute h-f radiation uniformly 
over a wide angle...insures constant 
balance and high quality reproduc- 


tion throughout the whole room. 


Write nou 


r Data Sheet No. 152 describing 


all the neu loudspeakers in the new Genuine 
JENSEN Wide-Range series, and bookle, “La 
Music Comet 


his trademark identifies an ad- 


vanced des. gn lovdspeoker 


with performance to meet to 
en doy's exacting reavirements for 
faithful mus reproduction 


w 1 o E R A N G E achieved through the most mod 


ern applicetions of ocoustics 


JENSEN MANUFACTURING COMPANY 


of the Muter Come 


6617 SOUTH LARAMIE AVENUE « CHICAGO 38 
in Conoda Copper Wire Products, iia . 35 
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TELEVISION KITS 
AND INSTRUMENTS 


Now... 16 WIRED CHASSIS 


a Yes...COMPLETELY WIRED and 
ALIGNED TV CHASSIS by TRANSVISION. The finest tele- 
vision money can buy! Designed for 16” TV. Just insert 


your picture tube. SPECIFY: Transvision Mode! W16RS 
TV CHASSIS. List, less C.R. Tube, $139 


Also AVAILABLE AS A KIT which || 


LIST, LESS C.R. TUBE 


can be COMPLETED in ONE DAY! SPECIFY: Model W16RS 


TV KIT List price, less C.R. Tube 


Eliminate the Variables in Television Installation with 
the Transvision FIELD STRENGTH METER 


Improves Installations! ! 


Saves 14 the work! 2! 


Has numerous features and advantages, includ 


ing——(1 feasures actual picture signal strength 
(2) Permits actual picture signal measure 
ments without the use of a complete television 
set (3 Antenna orientation can be done 
exactly (4) Measures losses of gains of 
various antenna and lead-in combinations 
Useful for checking receiver re-radiation 
(local oscillator) (6) 12 CHANNEL SE- 
LECTOR (7) Amplitudes of imterfering 
signals can be checked (8) Weighs only 
S tbs %) Individually colibroted 
(10 Housed im attractive metal carrving case 
Initial cost of this w covered 
after only 3 of 4 mmstallations (12) Oper 
ates on LIOV, 60 Cycles, AC 
NEW LOW PRICE 
Model FSM-1, complete with tubes Net $79.50 
TRANSVISION, INC., Dept. RN, New Rochelle, N. ¥ tate 4 trad subject te 


( For FREE 20-page TV BOOKLET ond CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! 


‘ sco t New ty 
DEL 
FLA 4) se 
8 e 
MASS 8 s 
MICH ¢ PENNA 6 a 
nN. J 8 
N Y 5 TEXAS Vs 
4“ 8 CANADA 


Service - Dealers: 


WORRIED ABOUT 
COMPETITION ? 


TV SALES 
and SERVICE 
CENTER 


Become the 


IN YOUR COMMUNITY ; 


@ Beat competition at a profit. 5 
@ Stop being undersold by! 
anybody! 


ares MAKE MONEY 

in Tel evision “ you can qualify 

ecome the Transvision Television Center 
and BUY TV 

RADIO PARTS AT JOBBER PRICES 


> 
a 


TV Lente DO TODAY!" 
NO FORCED PURCHASES 
1@ NO “TIE-IN" DEALS 
fe NO CAPITAL PROBLEM 
e NO INVENTORY PROBLEM 


§ Get the FACTS about the amazing Trans. 


§ vision Dealer Plan 


1t will give you a big 
§ stoke and big future in television 


FILL OUT AND MAIL THIs 


TRANSVISION, INC.! 


NEW ROCHELLE, N. Y 


Fe ay 
g Please ship THROUGH YOUR NEAREST g 
LOCAL OUTLET 


i 
af} 
am enclosing DEPOSIT in the 

amount of $ balance C.0.D 
Bi) Send details of TY CENTER PLAN ; 

(please print) 
t 
Address 
UCity & State 4 
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ANOTHER HYTROWN BE BUYING SOON 


/ 
CNEW HYTRON & 


RECTANGULAR § 
all-glass 16RP4 


space and money saver The new Hytron 1ORP4, 


Features of HYTRON I6RP4 
wh rectangular picture tube. Take yproximately 
is IZLPS. Automatically set the for more 
womical TV set design. You'll be seeing buying 


1 Rectanguler shape permits smoller, less costly 
cobmets 


2 Also just os short as 12UP 4. 


new IORP 4S is : a long series of Hytron firsts. Including 3 Weight is approximately two-thirds that of 16. 
Over 5 es. The subminiature. Many new minia inch, all-glass round tube 

res pecial low-co lection-circunt tube I\2. 

25BO60GT. Check the LORPVs many features.-Wateh for it 

; the best by the leader. Buy Hytron! No high-voltoge isolation of tube required. 


Easy to mount. Can't roll or twist 


Neutral groy face ncreases contrast ratio. 
Large viewing screen. You get the entire trans 
mitted picture; no lost corners. Gives picture (with 
standard 3 by 4 aspect ratio) 10\% inches by 
inches 


Write for Bulletin E-147 giving complete data. 


MAIN OFFICE: SALEM, MASSACHUSETTS 


January, 1950 
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SUPER-INSTANT. 


QUICK-HEATING SOLDERING IRON 


A RUGGED, PRECISION-MADE INSTRUMENT 
A PRODUCT OF 
SCIENTIFIC RESEARCH & MODERN ENGINEERING 


© * Presenting latest information on the Radio Industry- 


A NEW LONG-LIFE TIP 


@ FOR CONTINUOUS USE OR FOR 
INTERMITTENT QUICK-HEATING 

TWO TYPE SWITCHES ARE AVAILABLE WASHINGTON EDITOR 

—SPRING SWITCH WITH LOCK RING 

OR AN ON-OFF SWITCH FOR EASE IN 

CONTINUOUS USAGE 


By KADIO & TELEVISION NEWS’ 


. TY. still enmeshed in the most sizzling 
* HEAT FACTORY AND battle of words in technical history play . 
& 4 LABORATORY has now entered the roaring phase of satisfactory 
TESTS OF the fury with operation CD and CCD Much of the eq 
| at hand Operation CD" or color dem- imilar to that 


eration CCD or comp ve lor ivers These we 


onstration covering all available sys were, howevet 


Op- al converters for 


demonstratior rin consisted of an 


. 
WEVER OVER. 
HEATS BE- 
YOND SOLD.- 
ERING HEAT. with invectives 
: NO WEAR ON crowded hearit 
TIP FROM . iptow ind dov 


QUICK-INSTANT 
HEATING 


as this column w Dp | speed contr 


‘ 
The CD . vel rik ich could 


DESIGN 


. LONG-LIFE 
A | 
WORKS ON 


rated 


onpel 


Transformer 
Thermostat 
Tinning 
Filing 
No Oxidation 
No Lost Heat 


TYPE G-60 
TYPE G-60-A 


5795 


List 


ON SALE 
NOW 


AT ALL 

LEADING 

DEALERS 


Literature Available 
Write Dept. 150-N 


bi : irst attempt to try pickup of of ti nterstat ! ) 
GENERAL OFFICES, 23) WEST STREET, NEW YORK 1 Wilson High School field hough tl the 


FACTORY BINGHAMTON NEW YORK 
skies were overcast and there was red quite Hie commented 
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the final moments 
vere comparative! 
Pam's nent was basically 
~| ived in ‘47. There 
ii < ible this time, spe 
af. lack and white re 
quite irge and 
enclosed spinning dist ‘ 
ind iss-type enlarger 
be slid into tior 
Several days afte the CBS 
RCA presented t! ersion of color 
4 TV with an all-electror ystem. the 
operation of whi “ lescribed by 
your correspondent it pre is 
port Thi der nstratior riginates 
SOLDER vine © FUL i ed we WNBW ‘ 
F ING ering the procedure CBS would fol Wardman Park Hote Emploved were 
IRON | low durin ts trial move twe ameras for live ubjects in the 
“ a . Said the notice On this dav camera studio. one camera fe ) motior 
6 ent. color television receivers picture flim and one came il 
5 ome receivers, and converted ides. In the control room were tw 
ome be demor ol monite nd ntre 
The ece ers te é lemor ole. plus a illv-built sixteen-ir 
AC-DC neluce uur receiver color receive rhe « era Was 
|| receiving color only in 6 megacyck equipped with three se] ite tul 
} channe, widtl om ECEIVE for den each equipped with a filte t 
: ; onstration of 6 megacveck or versus ceive the three rima ‘ ed 
wider channe cok off-the-line me blue and vellow receivers were 
conventional black and white receiver large, requiring three tu tube i ; 
converted for color recepti ind prot ranged to transmit in F to dichre ‘a 
3 
: ibly one combination black and white type mirrors and then t i ew , Ye 
receive! The demor ition et 
e | | duction, image brightness and flicke anged fro pert nam net 7 
mpatibilit breakup and frir work tavorit mu | 
v ncluding tests ove max cable of 2.7 n brightly co d costumes 4 
| 
vi ‘ wy ‘ twidtt ind ‘ hi Some of the ( ilt were tis 
| t nd noise nad « fidelity and indicatiz that there vere 
ff ‘ } inchide slice ind test patterns, dan ances could be ovided. The de ee of 
it fashions, nea compatibility dis} ed by tl vster 
and r she erent types gh n monoe ne ptior col i 
at ng and backgrounds In one den nals on standard TV models it esset 
onstration the rie A equipment w 
y be located at a lo high school foot rests were held CA during the 
a | ball treiad entire wee il is the davs issed or 
— The tests were quite impressive, with some < the I ku problems were 
: ; PY the Commissioners and over one hur solved and the pictures improved cor 
y dred and fifty industry representatives siderat Ir fact when one ot the 
: = rN ooking on at the Hotel Carlton ball later demonstrations was viewed ky 
| 
the 


the 
ow’ 303 


DC Voltage 


2 3 uith 
«Pr «) 
Input Resistas bms for all ranges 
DC Probe—uith one cobm isolating resistor os 
Ohms 
Ranges—! bons 
hms 

hms Smaller and Handier for Greater Portability 
AC Voltage 
Rang ? 1200 A worthy companion of the world-famous Model 260 is this brand 
new addition to the Simpson line—the Model 404 
AF Voltage Skilled Simpson engineers spent months of painstaking research 
Range 2, 12, 60 j 
cen ee aii in the laboratory to produce the Model 303, which is one of the 
Decibels most versaule instruments ever made for TV servicing. This rug 
Ranges 20 to +4 3, — 108 23 a 4 to +37, gedly constructed instrument offers the maximum in portability 

Ry 5] 0 

Pare Power because it is approximately 60° smaller than other vacuum tube 
Gelvonometer volt-ohmmeters. However, no sacrifice has been made in read 
Zero center for EM discriminator alignment and 


eget: as ability. The 303 has a large 44/2" meter, despite its handy com- 
R. F. Voltage 
(Signal tra 


nometer af 


plications 


pactness 


uith Accessory High Frequency 


One of the many features of the 403 is its low current consump- 


Ranze—20 ¢ maxineune tion. The AC voltage range is wider than on anv other similar 
20 KC to 100 M.C., 


instrument—from 1.2 volts minimum to 1,200 maximum. Like all 
105-1 Mey 
Size 5'/"x7"x3/" (bakelite case). Weinbt: 4 Ibs. other instruments bearing the Simpson name, the Model 4304 is 


an instrument of highest quality at an amazingly low price 


Dealer's Net Price Model 303, including DCI 


Probe —Obms probe an id— 


¢, 
age Probe, $14.85 5200-5218 West Kinzie Street, Chicogo 44, Hilinois 
Also available with roll top case, Model 3038T—$64.75 In Conoda: Bach-Simpson, London, Ontarie 
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SPRAGUE 


Sprague leads again with 
the largest, most complete 
line of replacement elec 
trolytic Capacitors tor tele- 
vision receivers, Each type 
is engineered especially tor 
tough video applicanons 
and will stand up under the 
high temperatures, high 
ripple currents and high 
voltage surges encountered 
in TV equipment 
Sprague IV capacitor rated 
at 4530 d-c work: 
or less has been processed for 
(85°C.) operation 
Send postcard tor special 


TV Bulletin, 


NORTH ADAMS «+ MASS. 


that he was indeed surprised at the 
reproduction, predicting that the RCA 
method appears to have some very vi- 
tal acceptance features 

During a subsequent review of the 
color situation. the Sena 


that side-by-side 


revealed 
tests would permit 
the Commission to determine just what 
type of standards we should have and 
as a result, within a year, we could 
have color TV on the air When q ieried 
about the survey results collected by 
the impartial TV color committee the 
Bureau of Standards set up at his re 
replied that their report 
would not be submitted until the con- 
clusion of the color hearings. The Sen- 


quest, he 


ator told FCC Commissioner Robert 
Jones that the findings of this commit- 
tee would sustain the position 
of those Commissioners who do not 
have it closed tind on color TV and 
will make impossible again the FC( 
action in the last hearing, when it shut 
the door on television progress 

In another statement on standards 
the fhe Senator emphasized that the 
Commission should not decide in an 
arbitrary manner as to the virtues of 
any particular system. Instead, he said 
they should set up a flexible type of 
standard which would permit the art 
to develop in the customary manner of 
all American industry 


THE DEMONSTRATIONS appar- 
ently piqued representatives of Du- 
Mont, who have contended that color 
TV is still in its breadboard sta ind 
a few days after the two color shows 
they put on a demonstration that 
be remembered for years and 
With a specially constructed 700 
mechanical-type adapter, six 
half feet long, four and a 
thick and four and a half feet } 
mrate generator and mot 
DuMont 


version of the eqi ment re¢ 


boys tron presented 
1 twenty-ir 1 tube set 
on at present. Wher 
ior Wheel, spee 
be 


dest 
Hennock 


CBS attorney Richard S. Salant eyed 
Goldsmith and accused DuMont of set- 
ting up “ i publicity gag at con- 
siderable expense 

At the conclusion of this circus 
Commissioner Hennock resumed 
tirade against DuMont and asked Dr 
DuMont how many of the deluxe 2 


her 
ne 


inch receivers type 
used 

Mont explained f! 

used was a $2500 type, the same 


wieldy assortment of ay t 


para 
be required fo Ww 2 nch type 
many of whi ing for $500 
added 
producing 
10,000 such models a month 


less And cid il} he 
Mont is currently 
During one of the sessions, when I 
Goldmark of CBS appeared nt 
stand, the question of projection 
raised by counsel 
RMA He iskes mark why the 
FCC had not been sh« Vv projec- 
tion type sets by BS. and Goldmark 
smiled, and said quite frankly: “I was 
ashamed of our projection tests, but 
alter seeing its performance with othe 


rag toRCa 


systems (apparentl ete 
I feel it was not too bad 
The tests id little to Clarify the 
basic issues and FCC de« ided to probe 
a bit deeper by requesting that the 
three color developers submit receivers 
to the Commission's laboratories it 
Laurel, Maryland for test. This edict 
brought fortt 
from CBS 
ment was 


1 storm ol protest, even 
claimed that its equip- 
medica 
conterences and 
alte that 
that it wo 
ers, althoug? ney 
ment hadnt beens 
to Warrant a full 
ng test 
Shortly 


boys with 
they said inted t 
series ot 

few weeks 

volted 


nm page 
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a and a fuse lew because of the load healthy reply t FCC stating In part a 
FCC Headman Coy became riled and that “ The niyv purpose of demor j 
roared at Dr. Goldsmit} conducting Strations, comparative « otherwise S 
the test, t stop the test which he to demonstrate to the Commission the 
Fr also wsted Gold tics of the svstems which 
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© ment followed the abrupt halt and various systems. must provide ar ; 
ag when the ecess W Con portunity, the arties ft jemor 
Ke missioners ones and Ste it were n Strate the ten wit mparat ‘ 
aA ne seats. With permission t or types of re vers and must ] le ar re 
wa tinue the show, Goldsmit set th in pportunity for a roponents«é of colo i 
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Pentagonal block apparatus developed at NBS for 
producing quartz oscillator plates thin enough for 
high frequency use. Twenty pentagonal blocks, rig- 
idly attached to a steel ring. are shown resting on 


crystals (not visible) in corresponding nest op g 
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d.c. output for feeding a reflex 


klystron microwave generator. 


Fig. 1. Bench test 
setup including the 
power supply and 
square wave mod 
ulator along with 
various micro 
wave equipments. 


This equipment provides a square wave 


Klystron Power Supply 
Nquare Wave Modulator 


By SAMUEL FREEDMAN 


New Developments Engr., DeMornay Budd. Inc. 


IC ROWAVE test and evaluat- 


ing setups including the field 


of microwave spectroscopy 
commonly depend on tubes employing 
velocity modulated electron beams with 
repeller electrodes known as _ reflex 
klystrons for microwave power source. 
Such tubes are employed instead of 
conventional types because of the effect 
of the inductance in connections and 
the fact that the transit time is com- 
parable with or in excess of the period 
of oscillation for the latter 
Any velocity-modulated tube or so- 
called “klystron” derives a radio fre- 
quency intensity-modulated current for 
operating an output circuit. Instead of 
dependence upon the number of elec- 
trons, the power is dependent on the 
changes in the velocity of the electrons 
with respect to each other. In what 
would be the cathode-grid region of a 
conventional triode, the following is 
provided: 
a. The cathode emits electrons when 
subjected to sufficiently high tempera- 
ture just as in the case of a conver 
tional tube 
b. Two ‘losely separated grids con 
nect to a resonant cavity which is kept 
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highly positive. Their separation forms 
an r.f. gap. The region between the 
cathode and this r.f. gap may be called 
a cathode-anode region in which the 


electrons emitted by the cathode receive 


their d.c. acceleration. 

c. The r.f. gap subjects these elec- 
trons to an oscillating or r.f. field. This 
field alternately slows down or speeds 
up the electrons to produce velocity 
modulation. 

d. A drift space beyond the r.f. gap 
permits the electrons to continue travel 
until they come under the influence of 
a “repeller” or “reflector” which is 
biased negative with respect to the 
cathode and much more so with respect 
to the r.f. gap and its associated cavity. 

The acceleration or deceleration of 
the electrons in traversing the r.f. gap 
causes each electron to have a different 
speed beyond that point. This results 
in the bunching or grouping of the 
electrons. The more an electron is ac- 

lerated in traversing the r.f. gap, the 
further it can travel in the direction 
of the negatively 
electrode before being reflected back 
in the direction of the r.f. gap. On the 


charged  repeller 


nitial trip through the r.f. gap, as 
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ar electrons speed up and gain 
energy from the r.f. field as are slowed 
down and give up energy to the same 
r.f. field. They balance to zero. However, 
when the electrons are repelled back by 
the repeller, they are bunched. In re 
turning to the r.f. gap, with the proper 
phase relations based on correct values 
of beam and repeller voltages, they can 
be made to give up energy. The amount 
of useful power between zero and max- 
imum for a stated tube depends entirely 
n the correct phase relations of the 
oscillation which in turn depend on 
e availability of the proper potentials 
derived from a power supply 

If the tube transit time conditions 
are met and there is sufficient d.c. 
beam current to compensate for load 
losses and circuit power dissipation, 
the tube will oscillate and deliver power. 
The transit time depends upon the 
reflector voltage and the beam voltage. 
This results in oscillation and useful 
power for certain values of voltage and 
none for others. Each set of voltages 
resulting in power conditions is known 
as a mode. A dominant or more efficient 
mode will always exist for a particular 
tube at a particular frequency. The 
availability and utilization of this mode 

dependent on the power supply volt- 
ages necessary to energize the tube 
being readily available 


In microwave test setups the amount 


| 
| 


| 
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Fig. 2. Two views of the 
type 2K28 reflex klystron. 


of pewer required is sufficiently low to 


permit operations even with low tube 


efficiency, such as operation at one of 
efficient of the 


klystron. A few milliwatts are normally 


the less modes reflex 


sufficient in most cases. In many setups, 


an attenuator capable of providing 


attenuation of 10 to 30 db. is placed 
between the ignal source and point 
of measurement assure stability of 
measurement. As little as 10 5 milli 
watts may be used 
systems have 
hundre« 


The 


normally used in this work differs from 
other types of klystrons in that it is a 
single-resonator instead of a multi- 
type. The electron beam 
through the resonating 
cavity and then encounters a negative 
which 


resonator 
passes once 


electrode causes the electron to 


return through the cavity on a second 
transit at which time useful power is 
developed. The reflex type of tube may 
have its within the 
vacuum envelope or it may 
employ an externally attached cavity 
for the type of tube illustrated in Fig. 
2. In the latter case, as for the Type 
2K28, a cavity 
trically 


resonant cavity 


enclosed 


encompasses and elec- 

connects to the copper fins 

extending through the glass seals. 
Most of the conventional reflex kly- 

stron tubes operate at a beam voltage 

of 300 

averaging about 22 


volts and a beam current 


The 
repeller voltage is applied to an elec- 


milliamperes 


trode which normally draws only a 
few microamperes of current. Modes of 
tube does 
and does not function occur in the range 
of reflector 


100 volts 


llation where any reflex 
voltage from zero to over 
negative to the 
athode. In the case of the 2K25 tube, 

four or 
developed depending on the range of 


with respect 


five modes can be 

voltage available from the power supply 
of a 

ibe. In other cases such as the 


less 


and the construction particular 


726 or 
modes can be developed. In 
the 2K50 


tube wh has 


of the power supply and square wave modulator. 


at 


been produced in limited number but 
for which a demand exists for resump- 
tion of production, despite the much 
higher frequency (1 centimeter region), 
fine tungsten grids for the cavity gap 
permit larger beam and shorter transit 
gap. This tube 
more adjustment of 
potentials and a power supply must 
have special or additional provisions to 
this Cptimum re- 


flector voltage varies from tube to tube 


distance through the 


requires critical 


meet requirement. 
of the same type as much as plus or 
minus 30 volts. 

Two tubes of considerable interest 
because of their availability in quantity 
at low postwar surplus 
market are the types 2K28 and 2K25 
for the 10 and 3 centimeter bands 
respectively. The follow'ng data is 
based on the Raytheon Ve v Varia- 
fae 


cost in the 


Oscillator (th 
Fig 


charac t the 


tion 


e 
reflex klystron) Vaci- 
electrical 

2K25 


negative 


type tube versu changes of 


repeller voltage. biy. 7 de- 
scribes additional data versus frequency 
and changes in resonator potential. The 
power output changes about 142% 


resonator potential 


per 
volt change in 
Heater requirements are 6.3 volts a.c 
d.c. at .44 The 
volts d.c, for resonator 

» — 400 volts d.c. for 

repeller voltage range, 32 milliamperes 
d.c. for cathod , 45 volts d.c 


for heater 


amperes maximum 


and a frequ 
Power out] from 
watts 
2K28 


range versus 


graphs for the 
r ve ltage 
The frequency 

d by its 

The mplete 

two gold-plated 

] avity 
The 


should have 


them 


should grasp 
1/16 Main- 


iw «proper dimensions 1s 


mportant in that cavity is u 


ually 


ade of brass and has a relatively 


large expansi ficient compared t« 


the glass t e two discs. By 


contacting the r edg f the dises 


most of tl movement caused by ex- 


pansion Wil be take! flex ng 
of the copper dis l 


indue strain 
seals 
Heater requ 


a for ¢ 
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watts output in the frequency range 290 


d.c. on the 


requirements for these tubes, there 
must be modulating provisions of the 


crowave signal source in order t 


for AM. These 


of modulation is norms 


Square waves will have a much lowe OR 


detected on a standing wave d 


not fit the frequency and will create 


out of oscillation for 


e tube is rated at 115 milli- : POWER & FREQUENCY VS 


megacycles with 250 volts $380 j } 
grids, 20 milliamperes d.c. 
rrent and —170 to 100 volts ] | 
r voltage when operated or j ] 
he grid, this changes to 30 Moot 
a 
rolts d.c. re peller voltage on S 2 \ 


“ule, 140 milliwatts power and 


range still 3400-3600 n | 
an Still o eva 


PEPELLER VOLTAGE POWER & FREQUENCY VS FEPELLER VOLTAGE 
RESONATOR POTENTIAL = 500 VOLTS PE 


/ 


OF POTENTI€N © 250 VOLTS 


Powe 

= 


4 80 


ion to special power supply 


NEGATIVE REPELLER VOLTAGE NEGAT 


modulation later by means 
al detector. Amplitude rather 


ency modula 


two methods n 


th sawtooth and 


wave. The square wave forn 


used because 
th type has a marked FM 


in the output of a klystror 


nent and it will not distort FREQUENCY 


- 


t ENCY 


ws. FM particularly cannot Fig. 4. Electrical characteristics of the type 2K25/723A/723B klystron oscillator 


ed if the energy is to le 


tube. The tube suppl) 
maximas and minimas will it fed 
voltages are fed inte 


Fig. 5 


1950 


and modulator tration. The unit 


the tube mount { i maximun 


ng deptt f pene n the meter 


Front pane! view of the square wave modulator 


t illustrated is designed 


of 10 db. attenuatior 


, a an octal socket. The tube’s antenna Frequency meter of the absorptior 
Reflex tubes are modulated , 
. extremity protr sir a wave guide avity type. The cavity size is varied by 
g the square-wave signal t 
. » forming part of the over-all assemb! a movable plate to resonate at any 
tor repeller. FM is minimized 
‘ \ tunable back plunger is provided for requency throughout its operating 
a square wave with sufficient ] 
: | i terminating the wave guide with a! ings It is moved by a micrometer 
so that the oscillator drops 
I sdjustable short. A knob on the ver A engraved calibrations on the mi 
ate hal lated tube shield is used to vary the neter barrel. These calibrations can 
vided t d e below a pl vsical dimensior if he klvwstron for ‘ converte to Trequency ”" wave 
t here tl ot drive 
lin where the tube : riven int tuning purposes. It controls the tuning engt! referring to the calibration 
»wer mode of oscillation screw on the tube to change positior arts fur ed by the manufacture: 
is the fro panel view of a of tuning bows which are part of th« d. Standing wave detector for mea 
yply and square wave modu tube’s physical constructior iring amplitude and phase conditions 
loped to meet the requir b. Flap attenuator for padding put within the ve guide system. A silicor 
properly energizing ane pose A hinged attenuator t il detector or a bolometer (which 
x the reflex klystron type made of carlh coated bakelite The mia be a 1/200 ampere Littelfuse) 
t is widely used in the micré position of this flap ca ‘ rie nnects fr the moving probe trave 
by schools and e thereby permitting the striy t t v the wave guide slot. A coaxia 
calle v Vv ! nserted any desired depth into the able connects from the detector to a 
llators describ wave guide The atte jatior tuned amplifier to furni 
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Radiation Laboratory during 
World War II but is now known as the 
Type DB-407 from commercial sources ee 
ine ling part value Fig. 1 show th 
par amplifier t fur regen 
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setup of fabricate 
the a I thie ver t i ‘ 
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w 
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VOU TAGE 


NEGATIVE REPELLER 


FREQUENCY IN MC (#100) 


NEGATIVE REPELLER VOLTAGE 
‘ 


FREQUENCY IN 


Fig. 6. Repeller voltage range vs. wavelength for type 2K28 tube. The 
exact value of repeller voltage producing maximum output at a certain 
frequency will vary somewhat from tube to tube, but the voltage for 
all tubes will fall within the shaded area indicated for each mode. 


e. An optional bi-directional coupler 
in which samples of energy traveling 
in both directions in the wave guide are 
taken from the primary or main wave 
guide line by two auxiliary wave guides. 
It provides a means for measuring 
actual wave-guide power propagating 
in either or both directions at low power 
levels disturbing the 
transmission line. These may be taken 
off at the coaxial connections leading 
from the auxiliary guides. 


without main 


f. Power termination and variable 
tuner. The termination 
terminates a wave guide in its charac- 


stub power 
teristic impedance and dissipates all of 


the microwave energy incident to it. 


It is a dummy load to provide prac- 


tically reflectionless impedance match 


The variable stub tuner further serves 
the impedance in phase and 
magnitude to the optimum value. 

The DB-407 power supply and modu 
lator described in this article draws 
80 watts from 115 volts, 60 cycle, single 
phase source. It delivers 6.3 volts at 
2 amperes for heater and —300 volts 
for cathode as well as —300 to —450 
volts d.c. for repeller requirements. 
When used with the 6-prong socket in 
the case of the 2K50 tube, there is also 
provided control triode voltage of —300 
to —350 volts. The square wave modu- 
lator has a frequency range of 500 to 
2000 ¢.p.s. The amplitude of the square 
wave is 0 to 100 volts peak to peak. 

Referring to Fig. 3, 
supply functions from the two trans- 


to vary 


the main power 


REPELLER VOLTAGE’ ® POWER VS FREQUENCY 
RESONATOR POTENTIA * 300 vO.TS 


REPELLER VOLTAGE @ POWER VS FREQUENCY 
RESONATOR POTENTIAL © 250 VOLTS 1 


move 


NEGATIVE REPELLER VOLTAGE 


FREQUENCY - 


ve 


POWER OuTPUT- 


Cage 


260 270 
RESONATOR POTENTIAL 


Fig. 7. Electrical character 
istics of the type 2K25/723A/ 
723B reflex tube for changes 
in resonator potential. 


formers T, and T; and a full-wave 
rectifier V;. It is separate from the 
square-wave modulator power supply, 
which functions from the transformer 
T. and the full-wave rectifier V:. 
Control of the output voltage of the 
main supply is accomplished by tubes 
V, and V,. V; acts as a curreni-regu- 
lator tube, its grid voltage being deter- 
mined by the plate current of the 6SJ7 
(V,) flowing through the bias resistor 
of that tube. The resultant increase of 
the drop in R, changes the grid voltage 
of the 6Y6 (V,) negatively. For a given 
current delivered to the klystron 
cathode, this clange in voltage 
must be balanced Ly an increase in the 
drop across the 6Y6. With proper cir- 
cuit adjustment, this restores the out- 


grid 


put voltage to its original value. 

The voltage which appears at the 
grid of the 6SJ7 is the difference be- 
tween a positive voltage, taken from a 
voltage divider across the output 
voltage, and the fixed negative bias 
provided by tubes V; and V, voltage 
regulators. The constant bias provided 
by these regulator tubes, including 
especially the independence of this bias 
on the 6SJ7 plate current, 
to the operation of this system. Adjust- 


is essential 


ment of the bias, by means of the 
variable resistor R,, provides the means 
of adjustment of cathode 
the klystron. This resistor is set 
locked at 300 The 
reflector voltage is obtained by tapping 
off from a divider R, 
across the two voltage regulator tubes. 

The square 
wave modulator is regulated by tube 
V, (VR150). Tube V,. (6SN7) 


associated circuit form a conventional 


voltage for 
and 
volts. regulated 


voltage placed 


voltage supply for the 
and its 


multivibrator consisting of a two-stage 
resistance-capacitance coupled ampli- 
fier with the output leads of the second 
stage connected to the 
the first. The 
of the grid returns R 


Input leads of 


dual adjusting control 
adjusts the fre- 
quency of operation. In order to prevent 
the load from affecting the multivibra- 
tor frequency, the output voltage is 
taken from a buffer amplifier tube V, 
which is excited by the multivibrator. 
Sequence of operation is as follows: 


1. With chassis 


the unit ly tube 


connect 
with the ap- 


grounded, 


propriate cable 


2. Turn 


square wave modulator 


“ON” positior 


ust all panel controls to central 


switcn to 


‘ON.” 
tune 
output 


as indicated on the meter 


Turn power supply switch 


5. After 5 minute warm up, 
voltage for 
the tube 


6. Adjust square wave amplitude for 


reflector maximum 


aximum output 
7. Tune 


maximum 


square wave frequency for 
The 


ready for operatior -@~ 


response. setup is then 
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By 


EDWIN N. KAUFMAN 


OR many applications a direct 

current voltmeter with very high 

input impedance would be desir- 
able. The average ‘high’ impedance volt- 
meter boasts of 10, 20, or possibly 100 
megohms input resistance. These same 
meters are incapable of being used to 
indicate potentials on the order of ten 
millivolts. It has been possible for some 
time to construct d.c. voltmeters with 
almost inconceivably high input resist- 
ances. With comparatively little trouble 
voltmeters with an input value of 1,000,- 
000 megohms (1,000,000,000,000 ohms) 
can be constructed. Resistance values 
of this magnitude are generally referred 
to as log functions, the above being 
1.010". This advance has been as- 
sisted greatly by the advent of the elec- 
trometer tube pioneered and perfected 
by the Victoreen Instrument Company 


Fig. 1. Typical electrovolter using 
the 5803 electrometer triode. Note 
that the leakage resistance of the 
tube is used as the grid resistor. 
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(Left to right) A “Fus- 
ite” octal header, a hermetic glass 
bead, a type 5803 tube, and interior 


and exterior views of a probe such as that shown in Fig. 2. Next is a 
$0,000 megohm resistor, a type 5803 electrometer tube and a very small probe. 


Input impedances of the order of 10° ohms are 
possible with electrometer tubes now available. 


of Cleveland, Ohio. Electrometer tubes 
are so designed and constructed that 
This is 


necessary, because it can easily be seen 


minute grid current is drawn 


that a very small amount of grid cur- 
rent thru a 
magnitude would place a varying and 
objectionable grid bias on the tube. 
The electrometer tubes VX32/5803 and 
VX41/5800 have grid currents on the 
order of 10'4 
operated. Converting 10° into decimal 
figure we arrive at .000,000,000,000,01 
Due to the liberation of pho- 
light 
must be enclosed so that no light falls 
them. Careful 
required to prevent 60 cycle hum pickup 
will 
paralyzed. 


grid resistor of the above 


properly 


ampere when 


amperes. 
toelectrons when in these tubes 


upon shielding is also 
cause the 
Without 


shielding it is possible to detect a 60 


which in 
tube to 


any strength 


become 


watt electric light bulb twenty feet 
away due to its alternating magnetic 
field, if this sort of application is de 


sired. Due to the very high leakage 


resistance of the electrometer tube base 


and grid resistor they should not be 
touched with the fingers or contamina 
tion will occur. Should contamination 
occur by some accident it is possible to 


restore the original surface resistance 


alcohol 


baking in an 


by washing the tube base with 
distilled and 
oven for about an hour at 100°¢ 


be obtained from 10° to 


and water 


Resistors can 
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used above 
voltage 
very 
small, in the order of 0.1 per-cent com 
bined per degree Centigrade. Normal 
from 40°C. to 
; relative humidity up to 98, and 


with the 
and 


10" ohms to be 
The 


coefficient of 


tubes. temperature 


these resistors are 


operating range is 
120° ¢ 
a voltage range of 100 microvolts to 
1,000 volts. 


100,000 


Resistors cost $5.50 up to 
electrometer 
For the aver 
electrometer 


megohms, while 
tubes list at $12.50 each 
VX32/5803 


recommended 


age use the 

tube is 

realized 


It must be that substances 


normally thought of as insulators are 
in reality resistances which if allowed 
in contact with the grid of the 


shunt the 


electrom 


tube wil 


eter effective grid 
resistance to a lower value. It is strong- 
that the grid probe 
support be a hermetic glass bead feed 
thru insulator; manufactured 
by Electrical Industries, Inc., 42 


(Continued on 


ly recommended 
such as 
Sun 


page 0) 


Fig. 2. Probe for use with Fig. 3. 


COVER wiTh 
T 
SOLDER = 
<ouse/seos 2 

| “44-2 

GLASS BEAD | POLYSTYRENE 
“HEADER” TUBING 

“FUSITE® OCTAL HERMETIC HEADER 


. 
| i | 
ts 
i 
$803 20 
(=) 
| | 
39") 
! 
| aroe 
aa 
| 
aovust 


DESIGN 


This flat type quarter-wave tank combines the desirable 


TAN 


characteristics of coaxial and balanced two wire circuits. 


By 
KB. E. PARKER 


T V.H.F. the design of the grid and plate tank circuits 
, becomes of increasing primary importance. Many 
factors often completely disregarded at lower fre- 


quencies must be carefully evaluated in the design. Some 


of these practical considerations are shown for the three 


most commonly used forms of quarter-wave sections of 


transmission line. Each of these three types, coaxial, bal- 


anced two wire, and flat element, may be represented by 


the equivalent low frequency lumped form shown in Fig 


In transmission lines the inductance and capacity are in 
actualit adistributed thr ighout the entire length 
The effective values of L and C are determined by the 
surge impedance of the line. It ipparent from this that 
-,. the design of the tank circuit is largely dependent on this 
characterist surge impedance 
3: Each of the three types of transmission lines when used 
fl for tank circuits has its distinctive advantages 


Th 
construction where only one tube is used. The radiation 


losses are extremely low since the conducting surfaces are 


» coaxial type tank lends itself readily to single-ended 


effectively shielded by the outer conductor. Short tube con 


nections are realizable as the tube can be placed often right 


into the end of the coaxial tank. Numerous coaxial tube 


! types are available on the market and are designed spe 
fe cifically for this application. The characteristic surge im 
ee pedance of the tank can be made quite low to permit tan) 
lengths sufficiently long for good efficiency. The relationsh p 
f the surge impedance to the effective electrical and phys 
cal length of the tank will be shown later 
The balanced two wire line lends itself quite readily to 
} With Fig. 1. Experimental laboratory unit using single-ended 
push mull ope atior mer or th ube 
put and output interelectrode capacities are in effect cor 
7 nected in series which decreases considerably the shortening 
effect of the tube capacities on the physical length of the FM manufacturer and two television manufacturers w) 
: tank. In other words, the use of a tube type having 10 uafd have tilized this type of constructior new models 
nput capacity in a push-pull circuit would result in only . 
Physical Lengths of Tanks 
fd. appearing across the end of the tanl Even order 
ure irgely ed | } perat The p sical lengtns of all thr 


naracteristic surge impedance, ihe nterelectroce capac 
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With the 


tube interelectrode capacity 


characterist surs effective 


gth otf 


and 


ysical | 


the tank for any of the abov be figured for a 


given frequency. Since for resonance the inductive 


nust equal the capacitive reactance (X Xe) it will be 
necessary to find the reactance of the effective tul nter 
electrode capac ty The value of this cay d. ma 
be found in the tube handbook or manufa rer’s ratu 
rhe line in order to be resonant n pre " ductive 
reactance equal to this capacitive rea ce e follow 
ng, the ngth of the line may be calculate 
tan @ Z/Z (4) 
where 0 length of e in degrees 

bs input impedance in ohms 

Z characteris irge impedance 


Taking a typical example for a flat element tank with the 


following parameters 


Tank spacing between elements 1 
Width of tank elements 2.5 
Effective shunt capacity due to tubes 16.5 wufd 
Frequency 88 me 


110 ohms 
substitute i 


The capacitive reactance of this shunt capacity is 
surge impedance 
151 ohms. Now te 


legrees and the 


To find the characteristic 
Eqt. (3). Ti 


electrical length 


s gives Z arrive 


at the 


actual physical length i: 


nches, merely substitute Eqt. (4). This gives a value of 
6 of 36.1 
Since the wavelength is expressed in degrees (36.1°), this 


36.1 
wavelength. A 
tank ler 


mverted to inches corresponds to approx 


tenth (.1) of a 
is 134 inche 


mately one wavelength 


gth 13.4 inches 


s8 me making the 


Consideration must be given t wo other whi« 
iffect fina ve length n practice ibe 
electrode lead le hs and proximity effect if g. The 


Fig. 4. Power amplifier of a Gates 3 kw. FM trans 
mitter, tuned by varying surge impedance of tank. 


length of tube leads will 


Fig. 3. Equivalent low frequency circuit of quarter-wave tank 


serve to make the tank effectively 


longer electrically The presence of shielding due to the 
enclosure and the chassis will serve to lower the actual 
characteristic surge pedance of the tank. This has the 
effect of shortening the electrical length of the tank. These 
effects may be considerably lessened by careful layout and 
mechanical desigt 
Tuning Methods 

Tuning is usually accomplished by one or more of the fol 
lowing methods 

1. A variable capac r placed across the gh impedance 
nd ha ‘ he r t pop ethod. This works quite 

‘ f ‘ 


Fig. 5. Commercial application of the tlat type of 
quarter-wave construction for push-pull operation. 


: 

é 

Fig. 2. Representative flat type of quarter-wave tank ° 

if 
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DEVELOPMENT 


" Radiograph of two 6SN7GT tubes. 
Mechanical vibration and resonance, high 


ruggedized version. Below. interior 
impact shock and centrifugal acceleration view of motor-driven centrifuge. 


fests at NBS show up tube weaknesses and 


assist in evaluating more rugged designs. 


5 UGGED electron tubes are indis- strictly governed by the required elec- 
pensable wherever electronic trical properties. 
{ I Bureau’s facilities for testing 


equipment is used under severe e 
¥ conditions of vibration, shock, or ac the ruggedness of electron tubes now 
celeratior Important in the develop include vibration apparatus, mechanical 
ment of such tubes are methods of test resonance testers, high-impact shock 
ing for sturdiness and durability. These machines, and high-speed centrifuges. 
methods are now being studied and «d Some tests are conducted with typical 
a4 veloped at the National Bureau of electrical potentials applhed to the tube 
; Standards as part of a comprehensive elements so that noise modulation, short 
i tube ruggedization program under the circuits, and other effects can easily b« - 
direction of I. L. Cherrick of the Bu studied. Destructive field conditions car 
reau's Electron Tube Laboratory. One be reproduced through the *hoice produce the most common 
; phase of the project consists of a sur of vibration, resonance, and mechanical stre encountered by elec- 
vey of the actual operating conditior acceleration test tron tubes under service conditions. _ 
for electron tubes in various kinds of After receiving various ruggedness Continuous and inter ttent vibrations 
commercial, industrial, and military ap tests, tubes are examined for structural are present in vehicles, in aircraft, on 
plications. This study provides a pra failures. X-rays are sometimes used to shipboard, and in industrial applica 
tical basis for the design of test equip reveal the extent of structural changes tions. A survey of t l 
ment to simulate hazards of actual use vithout ope g the tube envelope. Ma in each type of serv 
In addition to working out adequat terials for certain tube elements are ex are definite, charact 
test methods, the Bureau is developing amined spectroscopically to determine quencies-—a noise spectri 
new kinds of rugged tulx The de r their exact composition and to find im- with each applicatio 
of these tubes is based on an anal ot purities that might weaken the tube the vibratior are us 
the wavs in which ordinary tubes fa ructure rl etermination of the frequency, but in 
under test or in service \ detarle s of tube failure is an impor range up to 10,000 e.p.s 
knowledge of operating conditior and f the rugged tube program The Electron Tube Laboratory’s me- 
tube failures is tl a usef le ese studies will come recon chanical vibrat ma ri employ 
the desigr f tube t tw be r nended specificat for materials be electric-mot irive ranged o that 
enough to operate properly under severe ted to particular ruggedization prob motor speed can be adjusted to vibrate 
4 mechanical ise. Some tubes may have lem In some cases new materials and the driven element at any selected fre- 
to withstand great extreme of te new method f fabrication must quency et 7a ( t Vibra- 
8 perature as well, but in any case the leveloped to meet the unusual require tion equipment of t type a of 
mechanical design of a r ed tubs tior WV he de ed pr e higher 
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frequencies, but this is not usually done 
because of the lack of precision in fre- 
quency control, excessive wear on mov- 
ing parts, and the appearance of un- 
wanted harmonics. In some 


cases it may 
be useful to construct a vibration ma- 
chine to work at a particular fixed fre- 
quency up to several thousand cycles 
per second, although it would be neces- 
sary to limit the amplitude of vibration 
to prevent self-destruction of the ma- 
chine. 
Several 
quency 
at the 


different types of low-fre- 
vibration apparatus are in use 
Sureau. 
an unbalanced fly-wheel suspended on 


One vibrator employs 


leaf springs; the frequency of vibration 
depends on the speed of rotation, and 
the amplitude depends on the stiffness 
of the springs. Also in use is a vibrator 
in which the circular motion of a fly- 
wheel is converted to linear vibration of 
a test table through a simple mechanical 
linkage. The amplitude of vibration is 
approximately 0.2 inch peak to peak. 
often tested by 
continuous vibration for periods of sev- 


Electron tubes are 
eral days to produce fatigue failures at 
the points of weakness. These tests are 
usually conducted at a fixed frequency 
that is representative of field conditions. 
In shorter runs the vibration frequency 
is usually varied cyclically in order to 
study the effect of a range of frequen- 
cies on the performance of the tube 
under test. 

Mechanical vibrations have many dif- 


ferent effects on the operation and life 


of electron tubes failures due 
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to vibration are very common in ordi- 
nary tubes. They are especially likely 
to occur in tube elements made of crys- 
talline materials, such as filaments and 
cathode Improperly welded 
joints are another frequent source of 
trouble. When the tube is operated un- 
der vibratory conditions, flashovers be- 


coatings. 


tween electrodes may occur, and mica 
contacts will often chip or split if they 
are placed against a glass envelope 
The grid wires and the plate of an elec- 
tron tube, however, seldom exhibit fa- 
tigue failures. High-amplitude reso- 
nance vibrations in the tube structure 
may occur at particular frequencies, 
and the vibration of tube elements may 
affect the operation of the tube by intro- 
ducing microphonics. Noise modulation 
results from the vibration of tube 
ments and the consequent variation in 


interelectrode spacing. 


ele- 


Mechanical Resenance Terts 

The most severe effects are encoun 
tered in cases where the vibration ap 
plied to the tube contains components of 
a particular frequency which 
sponds to the natural frequency of vi- 
bration of some tube element or 
ture. The electrical noise in the output 
of the tube will then have a sharp peak 
at this resonant frequency which may 


corre- 


struc- 


be large enough to completely overrid¢ 
Microphonic effects 
problem in applications 
where the normal mechanical vibration 


occurs 


the desired signal. 
are a major 


ever such a broad frequency 


spectrum that the natural resonant fre 


High-impact machine used 
at NBS to administer se 
vere mechanical shocks to 
electron tubes. These tests 
determine the ability of 
tubes to withstand rough 
handling and dropping. 


Mechanical vibration ma- 
chines are used to test the 
ability of tubes to withstand 
low-frequency vibrations. 
This machine employs a 
cardicid cam to vary vi 
bration frequency through 
a continuous cycle. 


quency of a particular tube element is 
excited by some component of the inci- 
dent vibrational 

Mechanical resonance apparatus dif- 
fers 
pally 


energy. 


from vibration equipment princi- 
with regard to 
are smaller 
The 
testers in use at the Bureau are in the 
form of loudspeaker-type vibrators. 
The vibrator is excited by means of an 
and 
produce an aucio-frequency signal that 


size resonance 


testers and involve lower 


energies mechanical resonance 


audio oscillator amplifier which 
can be varied from low frequencies up 
to more than 20,000 cycles per second 
This vibration is monitored by means 
of a magnetic-type moving-coil vibra- 
tion pickup attached to the tube mount- 
ing. The proper electrode potentials are 
furnished by a battery power supply to 
noise effects. In 


microphonism a 


imize extraneous 


ng for 


special 
mounting is used to transmit the vibra- 


the tube, and 


al energy directly t 


a cathode-ray oscilloscope is connected 


to the plate circuit of the tube so that 


noise modulation corresponding to a 
mechanical vibration frequency 


will appear as a deflection on the oscil- 


given 


loscope screen 
At certain critical frequencies notice- 


able resonances may occur in any tube 


The vibration of the plate itself may be 
ient to produce an objectionable 


effect. In some cases the mechar 


ical resonance vibration may be suffi- 
cient to cause fatigue failure of tube 
elements. For example, oxide coatings 


if cathodes will often flake off as a 


The best 


resonance conditions is 


result of resonance vibrations 
preventive for 
to desig the tube so that the natural 
resonant frequencies of the various tubs 
elements are higher than the vibration 
frequencies met in practice It i 
stiff 


to 


important to use materials for 


tructural part shorten the tube 
structure, and to design the cross sec 
tions of elements for greatest rigidity 

In weneral, mechanical resonance can 
be reduced by isolating the tubes from 
high frequency 
f rubber 
ings of suitable design and by making 


sources of low and 


vibration by means mount- 


(Continued on page 31) 
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y 
2 
q 
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This amplifier overcomes 


drawbacks of earlier d.c. 


amplifiers and also offers 


someimportant advantages. 


LL TOO many present 


neers, physicists 
menters hy away fron 


amplifiers because they believe that 


difficulties in their design and operat 
them impractical Ir na 
, this attitude has ariser t 


misconceptions that have bee 
by teachers, as 
juently used el 

Modern circui 
overcome many 
new type of br 
fier described 
overcomes 
amplifiers 
mportant : antages ease 

and low-cost construct 

thermore, this new amplifier is 
larly well suited to portabk 
operation, makin 
to engineers, phys 
menters but also f 
tions in physiology 

A an plifter 
one which has a finite 
frequency, but perhaps 
ingful definiti 
comparing 
ordinary 
amplifier, 
affected | 
input 
solated by capac 
nput level of a dx 
results in an amplified 


output d.c. level 


vary quite slowly, suc as 


By 
A. and T. M. KORN 
Curtiss-Wright Corp. 


Fig. 1. 


D.c. amplifiers,"a simple power supply. and some capacitive 


networks form a small electronic computer. Raggazini’ has shown that 
such devices can simulate flight conditions of a new type airplane long 
before the first mode! is built. The aircraft shown is a Curtiss XF-8T 


property 


amplifiers per- 
to amplify voltages which 
those 
Fig. 2. Loss in gain due to unbypassed 
cathode resistors may be avoided 
through the use of bias ceils. 


obtained from pressure gauges, thermo- 
couples and certain other measuring 
High qua 
have long been app 


devices y d.c. amplifiers 


iit 
lie 


d in physiological 
research work to measure nerve cur 
rents. More recently, they have acquired 
a new and striking usefulness in their 
servomech 
They 


electronic voltmeters and also pr 


application to isms 


analog computers serve 


low-frequency amplifiers for photocells 


oscill scope de flect plates, etc 

The sal d I fier for all these 
applicatic one having higt 
table ain, d frequency 


nd freedom drift in dx 


response 


al, tubs 
component 
ighly desirabl 
the same d.c 

a minimum 
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( 
~ 
SSS 
ant 
day ene = 
du - 4 
al 
ar 
tered 
of d.c. 
everal 
opera 
Fur 
particu 
battery 
it only 
= ipplica 
2 at er 
» + | 
ned hy NEON | 
vic ; FLOATING 
is not amplifiers may be caused by changes 
a at tl i n plate and filament voltages as well i 
~ 
in the T et ar 1 | 
weve values. It would also be | 
ay re of the > : to obtain the output at 
level as the input usit 
= 


This latter 
characteristic would permit convenient 


number of power supplies 


cascading of similar stages and appli 
cation of feedback circuits. The 


should also provide ease 


ideal 
d.c. amplifier 
of operation, and easy 
balancing 


available, low-cost circuit 


ruggedness, 
while requiring only readily 
components 
Severa! means for achieving these 
characteristics aré 

addition to the 
Miller con 
as shown in Fig. 4, has 
effects of 


emission and cor 


desirable already 


available Ir familiar 


paraiiel or pensator, series 


compensation, 


ised to eliminate the 


change in hlament 


tact potential in d.c. amplifiers. Emis- 


sion and contact potential changes 


similar to those in the amplifier tube 
V, occur in the 
and tend t 
drift at the 


output is 


compensator tube V 


balance out the resulting 
terminal B. If the 


and C 


output 
taken 


changes in the p 


between B 


supply voltage 


also tend to be balanced out and little 


or no regulation is necessary in the 


plate supply. In this series compensat- 
ing circuit, the signal is applied to the 
grid of tube V, with the output being 
taken from the plate. For zero signal 


input, the quiescent output voltage 


slightly 
make 


varies from slightly above t 

below 100 This 

cascading and application of feedback 

from the nput difficult 
f 


since the following grid would have to 


volts. tends to 


output to the 


operate at a high positive potential. If, 
however, output is desired at zero d.c. 


level, a negative power supply is 


needed as indicated in dotted lines, and 


both supplies must be reg ilated 


The new type of bridge-balanced d.c 
amplifier to be described has all the 
advantages of seri ompensa n ar 
at the same lirectly provide 
put at { leve 4 iy rn + +) 
the output and nput age t be 


conve! 


such a wa tha 


voltage 

pe we 

floating t re 

ther 

It shou é t ng 


power 


positive and e neg i 
he erie 


resis 
and 
The 


tappe 
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Fig. 3. Centertapped power supply used when several stages are cascaded. 


same power 


supply. An inspection of 


the circuit in Fig. 6A shows that the o¢ : 
stage gain of the new amplifier Is 

exactly one-half of the gai: f the cor : 
ventional stage shown in Fig. 6B 8 


Comparison of the 


corresponding cir 
and 6B 
new amplifiers 


cuit elements in Figs. 6A 


enables one to design the 


by means of standard resistance-coupl 


amplifier tables, if allowance is mad 
for the degeneration due to the unb 
passed cathode resistors. The loss ir =. 
be avoided through the use 
s cells as shown in Fig. 2 
If only a single stage amplification 
s involved, the power supply may als — 
e floating with respect to ground (ex 
ept for high audio frequen at which ~ 
the distributed capacitan ( effec Fig. 4. Series compensation has been 
tival the sed to eliminate the effects of 
hanges in filament emission and 
f ov ige contact potential in d amplifiers 


Fig. 5. Here a small d 
amplifier is used as an 
electronic voltmeter which 
amplifies the stput 


the photronik 
such photometers may be 


battery operated 


compact. They 


ment lighting 


REGENERATION = 
| 
| 
: 
4 
i rT n 
ground reference 
amplifier \ I 6A, the amy 
fier tube i tor 
« titute tw a 
determining proper instru i 
le in airplane has i 
ne 
zero d f at nput 6 
ero d refers eve er I 
rs at n Fig 1, 6A 
severa et be ‘ ed, a et - 


Fig. 1. The complete automatic recorder ready for operation. 


By 
HARRY L. GERWIN 


High sensitivity and rapid 
response make this recorder 
suitable for checking a 


wide variety of antennas. 


oni 


Pattern Recorde 


HE LARGE number of field 
strength pattern measurements re- 
quired to adjust properly and, or 
ad to 
the use of automatic recording equip 


evaluate an antenna inevitably | 


ment. An automatic recorder has bee 
devised which is capable of recording 
accurately and quickly a complete field 
strength pattern. The principal objec 
tive in the design of this device was 


high-speed response « writing pen 


system without of accuracy. 


feature is necessary, since the sys 
tem is required to record patterns of 
rotatable antenna systems in which the 
mount 18 sometimes imited in how 
slowly it can rotate and still rotate 
smoothly. This minimum rotational rate 


determines the pen-writing response re 


quir the faster the antenna 
is} taster the pen must travel 
to sce ouc the pattern 


Characteristics of Recorder 

It is generally desirable to measure 
the rejative radiation power of an ar 
tenna patter! n decibels. The recorder 


must then produce a linear writing per 


displacement proportions 


arithmn of t} r.f. power derived at the 


antenna The linear decibel out; 
particularly advantageous becau t 


produces a recording of the power 
variations encountered ir 
field strength patter 

that has the same degree of accurac) 


at any point on the scale. The measur 


ng range of this recorder is 40 db. 
plotted on a 10-inch scale. 

An indication of the response charac- 
teristics of the pen servo is shown in 
Fig. 4, which is the output curve plotted 
for a 19.6 db. 


by the pen servo system for 


amplitude square wave input. It is seen 
that the pen servo will correct for ar 
approximate 20 db. step function in 
0.185 seconds. Over-all accuracy of the 

tem is dependent primarily on an 
nput potentiometer made up of in- 


ble resistive elemer 


Since the chart displacement mus 
be linear it is made proportional to the 
the antenna. As 


the recorder was designed for measur 


angle of rotation of 


ng narrow beam antennas, the patterns 


re plotted in cartesian coordinat 
The paper can be driven ata one of 
three speeds 014” per 10°, 2074” per 
60°, or 20%" per 360 


4 block diagram of the per irive 


er\ yste hown in I 2. 
fa ite the measurement of r.f. power 
he power irce amplitude ] 
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ENNA 


ilated at a convenient frequency, gen- 
erally between 500 and 2000 ¢.p.s. The 
voltage derived from the detector (usu- 


ally a bolometer) affixed to the antenna 


under test is fed to a tuned amplifier 


which has a | 


ndpass of approximately 
10 per-cent of the modulating frequency. 
The tuned amplifier is used to reject un- 


} 


ob- 


wanted signal freque: 


taining higher sensitivity. This charac- 


teristic is necessary because the re 


corder must be extremely sensitive to 
mez the side lobes and minima of 
an nna pattern when the power 
utput of the r.f. source is limited 

he gain of the antenna under test is 

iow, 


The output of the tune 
which is linear over an ampl 


of 100 db., feeds an input po 


in which the itput voltage « 
ng c fact varie ‘ 
nential fast n witha ne 
of the contact. Thi utput 


vides the control signal fo 


motor which rep tions the 


tact and the writing per 
Servo systems are designe 
basis therefore t s necessary to 


modify the voltage from the sliding 


contact so that it varies linearly with 
1 linear movement of the contact. This 
function is performed by the lin-log 
mplifier, whose tput varie is the 
logarithm of th put f tior 

Up to th point in the stem the 
nal 4 tage né beer 

ed. The ) he lin-l amplifier 

rectific pr ce a d voltage 
wh are Ww an arbitrary 
fixed voltage, and the difference or error 
voltage is fed to a modulator. The mod 


tor converts the d.c. error voltage to 
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“4 
amplifier, 
tude rang 
9 f the slid 
ive expo 
movement 
ltage pro 
| gy con- 
Pen Drive System 
i 
by 
Fig. 2. Block diagram of pen drive system. 
Pa 
NE 
14 
& 


a 60-cycle ax error voltage which 
irives ne phase of a 2-phas« otor 
The yr the positions the sliding 
conta n the potentiometer, thus re- 
auc g the error itage to a minimun 
rh ing contact ar writing per 
seek a position which is proportional to 
he garithm of the voltage fed to the 
input potentiometer. In this way the 


linear decibel type of writing is 


pen 
ytained. 


The fast response time with a critic- 


al lamped system was made possible 


que pen drive system. The pen 
(which also holds 


age the movable 


tap of the input potentiometer) is 
driven by a cable from a drum fastened 
to the motor shaft. This type of drive 
system ( des low 


hown in Fig. 5) prov 


inertia, and 
a mechanical resonant frequency above 
the 


no backlash, low frictior 


pas characteristics required 


feedback usual 
manner to extend the frequency charac- 
teristics of the 


motor, to reduce its 


Local is applied in the 


two-phase induction 
and 
stiffness, 


nonlinearity 
to improve 
thus improving st 

The 


potentiom 


the servo output 


+ 


accuracy 
input or negative-exponential 
ap- 
number of 


ter mentioned above is 


proximated by cascading a 
symmetrical * sections made up of re 


element It is constructed by 


to which shunt resistors have been 


added at equally spaced intervals to 


form the = sections (see Fig. 3). The 
potentiometer is an approximation to 


the desired function since the function 


correct only at the tap points; at all 


ther points the voltage at the sliding 
contact is a linear terpolation of the 


voltage between taps. By the use of a 


suitable number of elements the max- 
mum error can be reduced below the 
perating accuracy expected of the en- 
tire system 

TI antenna pattern recorder has a 
ol range of 80 db. Using a bolom 
eter as a ting élement (square 


range of 40 dt 
energy can be recorded 
Chart Drive 


pe rforms the func 


n of maintaining a chart displace 
ment s directly proportional t 
the angl f rotation of the antenna 
\ i diagrar { the basic syste 

s showr I It cor ts of a 
nehr generator, a nehr control 
ansformer, a_ st r amplifier 

iné 1 tw is¢ i tor 

] venerat iriv me 

nar 4 fror the antenna 1! int 

t t age ire 
trans tted to the s cnr ‘ rol 
transformer at the recorder \ 
ence he relative angular } t 
the synchro generator at the ar 
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SLIDE CONTACT | 
9 
INPUT > eo > < >RESISTANCE 
S > S S 
> 
Fig. 3. Schematic diagram of negative-exponential potentiometer 
t and the en trol 
former at the recorder generat ar eee | 


electrical error signal which is applic 
to the input of 


The amplifier output operates the two- 


a servo motor amplifier 


phase chart motor which drives, through 


appropriate gearing, the synchro cor 
trol transformer in such a direction that 
the error signal is reduced to a mini- 
mum. The angular position of the cor 


trol transformer i 
with the 


thereby kept aligned 


synchro generator at the an 


tenna mount. The recording chart drum 
is geared directly to the control 


former, and 


trans- 
thus, the paper displace 
the 


Actually, two synchro control 


ment will always indicate antenna 


positior 


transformers are appropriately geared 


to the chart paper drum and the chart 
drive motor. When the antenna system 

provided with two synchro output 
speeds geared 36 to 1, and 1 to 1, the 
three chart speeds are available by 
switching electrical connections without 
the necessity for shifting gears at an) 
time 

Local feedback is also applied the 
chart drive tem to obtain improved 
operation. TI insures precision track 
ing between the chart paper and the 
antenna mount. 

Systems Operation 
Fig. 1 is a photograph of the com- 


recorder system, whicl 


done 


at fixed tallations and t} quipment 
nds itself to rack mounting, but 
mar Cast t is desirable easure 
antenna patter: f radar or rad 
equipment ¢ iocat Such patterns 
a t obtaina The radar trar 
n er can ially be t the power 
irce and the mi 1dditiong equip 
ment need | i Dol met n lder 


+ 

+++ oe eee TT 


+ 


TimE — SECS 


Fig. 4. Output curve plotted 
. by pen servo system for a 
19.6 db. square-wave input 


Fig. 5. Block diagram of 
the basic chart drive system 
a dipole, mm, or parabola, synchre 
nter-connecting wiring and a suitable 
, n for t) pickup element. The 


hs 
bv the (85 SEC 
HHH fj 
| 
t 
Se 
| 
rete uilt 
as five individual units in order to make 
t portable. M nte? worl 
preca ake etting up a 
matched t e frequency being meas permanent installation must also be 
ured, an rf. ip element ich as i¢ ced on page 1) 
Fig. 6. A view of the pen drive system. 
Re 
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MEASUREMENT 
and ROOM 


by 
DAVID FIDELMAN 


HE FIELD of sound reproduc 
tion has at the present time 
reached the stage of development 
where it is possible to reproduce sound 
from a loudspeaker, after numerous 
stages of recording and transmission, 
which will sound almost indistingt 
able from the original The General Radio type 759-B Sound Level meter 
entered the microphone additior 
ical Part ofa 2-part article discussing such factors 


used to improve sound u as reverberation, sound ditiusion. and noise level. 


equipment toward 


present 


pose of making the reproduced i 
identical with the original _ es what may be wrong a by or an auaitk t room has tw 
However, no matter how wel mu and gives some indications important ef t reverberates 
output sound reproduces the input, th MS steps May be taken to correct § an reflects t ound from the walls, 
“ee j ts which may exist. ling an or; otherv f there 


ntire chara ‘yr of ther rod ! 
have only 


recently beer e nm ation, the ind wou 
acoustic measurement, 
increased our 


factors are 


Specific Factors Which Determine 
Acoustic Properties of Rooms 


howing th 
level in ho 
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| 
— 
is a, 
ait, 
A 
be ‘ ‘ 
leveloped for ‘ 
design either in the room where the 
and hav cons ‘ 
ound originates, mn the room where 
owledge about what il Therefore easure- 
nportant letermining the acoustic ments of the propertie ot 
can resul n loss of intellig t and 
quality I i room ar wha neir roo! mu err e! ‘ 
“nresence nereased 1! ey and 
a ffects ar rhe purpose of this article na vith va t re era 
reduct ay ratige, re ! 
7 i il i 
‘ il ‘ 
‘ 
sidual room noise mes 
ity re prot isu < 
ia. een completed it teste ‘ | ‘ 
‘ = } 4 
well it meets the perf ince re te | ‘ te 
ve 34 + + + + > + + +> 4 
of de gr? ecdure and | 
this especta I ‘ 4 _ the relatior 
gives a measure of the perfor MULATIVE PF STION ter ar 
16 ENGINEER tNG DEPT 


the room acoustics, as given by 
5) Power output of the reproducing 
system 
(6) Frequency response of repro- 
duced sound 
Some of these factors have been studied 
extensively, and standards determined 


the 


per 


value 
In the 


factors, 


correlate measured 


he acoustic formance. 


of a few 


case 


tandards beer 


deter- 
has 


have 


pract sxperience 


sound intensity than at other points 


in the room, and creating the impres- 


| UNDER TesT 


that the 
concave surface. If standing-wave 


sion sound originate 


terns are possible at certain frequen¢ 


| 


these frequencies will tend 


AND MIO 


accentuated a 


anding-wave patterns are Fig. 2. 


best acoust properties, 


patterr 


poss 


as 


tanding-\ iy ich si 


noise from one 


ind the ac 


The 


powe! 


The General Radio Type 760-A Sound Analyzer 


what should be the requirements 
for acceptability 
When a sound is started 


does oO 
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certalr 
of excessive sound conce 


these conditions the 
(reverberation) wher 


he mooth, marked 


General 


Basic test setup for perform 


ing acoustic measurements in rooms. 


given in 
ws that there is a wide 
location 
audio reproduction, it is 
to 
the 


also know the relation 


reproducing system 
yustics of the listening 
] 


room 
itput from the ispeaker 
capable of producing a mini 
ty of db., 

ce should be capable 

up to 100 db 
Fig the 


tired, as a function 


80 and 
level 
shows 
power 


n volume, to produce a sound 


from 
flat 
The 
system 
of the 


the loud 


frequency 


output 
characteristic 


have a 
function 
ducing to repro 
listener a 


sound which s 


e microphone, and to affect 


as possible 


case wecessary to re 


duced frequs range 
r reproductior 
ase the 


rather thar 


Technique of Acoustic 


Measurements 


| 
| 
pat- i 
where the sh 
sof above in the room should be as diffuse 
as at all frequencies, with 1 evel of n 
tion it 
other 
any 
mportant 
a 
should | : 
e > i & of the repr 
~ } 
{ i luce at thi 
a 
the tonal qualit a tle J 
the source stops lificultic but 
the ntensity mmediately will only by smal 
t 1aximum, because it takes an fluctuations i 
prreciable time for me of the sound The reverberatior time and the i} 
te ng } tensity reache naracter t since tne ind = istic measurement onaiat « er 
ax in whet tne tead\ ate ilowed reach equ briu cor tior tiall of erat a ind 
S attaine After the efore these facto! are ‘ re ‘ inder test 
‘ tops ta take an appr How er, al itura ire ! ‘ i . 
efore va retle ent tre re ere rhe 
— Fig. 3 Acoustic power required 1 
produce an intensity level of 80 dt 
T he ts a tunction of the room volume 
| 
‘ ere are } | er P > 4 ty 
i 
a rar which 18 | 
ference t great W he te nd up t il noise 14 
e Y he t er e nose evel + +-+ 
not tar ener the ‘ +} | | 
‘ (re ‘ ‘ ve 
hie essence ‘ riace level lf watt per juare cent | | 
| | | 
t t I t var eter); ¥ im audience th iverage 
te t greater genera Ther ‘ Lume N FEET 
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be necessary to increase the electrical 
signal level before applying it to the 
loudspeaker so that the necessary 


amount of sound ener may be sup- 


plied for testing.) When testing a room 
in which sound is to be reproduced, it 
is often preferable to use the amplifier 


and loudspeaker system which is 
already installed; then the electrical 
test signal is applied directly to the 


amplifier input. The sound in the room 


s picked up by a microphone of known 
characteristics, whose output is ampli- 
hed and applied to the measuring device. 
The specific type of signal which is 
generated, and the type of measure- 
ment system, will be determined by the 
particular acoustic characteristic under 
test. 


The General Radio type 759-B Generally, a calibrated loudspeaker 
sound level meter being used to 
perform acoustic measurements 
in a motion picture theater. 


will not be available, whereas standard 
calibrated microphones are readily 
available. It is not necessary that both 
the loudspeaker and the microphone 


have known characteristics, since if 
the characteristics of one are known 
it can be used to calibrate the other. 
Therefore only a standard microphone 
is necessary to obtain completely 
iccurate and reliable acoustic measure- 


me 


ts. A calibrated microphone which 
has been widely used for this type of 


service is the |}condenser microphone. 
These microphones dre calibrated 
Fig. 4. Setup for performing against a primary standard sound 
transient acoustic measurements. source, and may therefore be used as 


secondary measurement standards. Be- 


cause of its small physical dimensions 
this type of microphone is effectively a 
‘point pickup” which does not appre- 
ciably disturb the sound field, and it 
Sia has good frequency response character- 
/ istics up to approximately fifteen thou- 
sand cycles per second 
The characteristics of the loud- 
(A) speaker may be calibrated in terms of 


the microphone characteristics. How- 
Fig. 5. Typica! oscillograph pictures 


, libration must be done in 
of wave shapes in various parts of 


ever, sucn a cali 


a test setup. (A) audio oscillator out such a manner that the acoustics of the 
put, (B) sound output of loudspeakers. measuring room do not affect the 
(C) sound received at microphone. results. The measurement must be 


performed in what is known as a 


gnal which is applied to the calibrated ld-free” room. The requirement of 


loudspeaker (The signal generator ich a room is t all reflected sound 
here is taken to include not only the and the noise level be low that they 
generator of the low-level signal, but can be neglected in the measurement. 
also any auxiliary amplifiers which may The simplest and most direct method 


Fig. 6. Measurement setup for determining reverberation time. 
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of obtaining these conditions would be 


to perform the calibration out of doors 
at a great distance from reflecting 
objects, if favorable weather and noise 
conditions can be obtained. Field-free 
conditions are also achieved in special 
rooms which are carefully designed to 
have extremely small reflections from 
the boundary surfac« In practice the 
best measuring room available will be 
a small deadened or partially deadened 
room. In such cases, the most satisfac- 
tory results are obtained by placing 
the microphone close to the loudspeaker 
so that the level of the direc sound 
striking the microphone is at least 
20 db. or more above the reflected 
sound 

In most acoustic room measurements 
the effects of standing waves are 
undesirable and should therefore be 
minimized. This can most readily be 
done by frequency-modulating the test 
signal (usually called “warbling”) by 
about + 10% of the mean frequency, at 
a rate of several times per second. 
When this method is used there will 
be continuous small changes in the 
standing-wave pattern, but resonances 


will not have a chance to build up. 


Measurement of Specific 
Acoustic Characteristics 

The basic setup of Fig. 2 used for 
measurement of all the various factors 
that represent the acoustic properties 
of studios and rooms. Different types of 
signal generators and measuring de- 
vices are used, according to the specific 
factor being measured 

The method of measuring reverbera- 
tion time is indicate schematically in 
Fig. 6. The signal is generated by a: 
audio oscillator set to the desired fre- 


quency and warbled. The out 


oscillator is applied to the switching 
and synchronizing unit, which control 
the sequence of measurement opera- 
tions. The s ] 


al is then amplified by 


er which drives the 


a power ampli 


oudspeaker that generates the sound 


signal. The sound in the room is p cked 
up by the microphone and amplified 
then detected by a logarit}! detector 
to give a d reading on a (decibel) 
scale, and fed t low-pass filter. The 
output of the filter is then amplified by 
a d.c. amplifier. The amplified output, 
which give th reverberation decay 
characteristic f roor may be 
bserved either ea f a graphic 
pen-and-i! el 1 rder or uj} 
screen of a long-persistence scill 
com 
The switching a hi zing unit 
tur? on the 1 ree for a time 


long enough for steady-state conditions 


be reacned, then witcnes ff the 
signal and pern ¢ ind in the 
roon The phone picks up 
the s te e room at al! 
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3ES 
Output 
Pentode 


Pentagrid 
Converter 


A complete tube complement 


Sylvania—and only Sylvania— brings set 
manufacturers this group of low-drain battery-type 
tubes that consume only half as much heater 
current as previously available types. Requiring 
only 25 ma filament current, they will triple 

life of present “‘A"’ batteries! 

These new tubes also offer opportunities for the 
design of smaller** A” batteries, which will permit 
manufacture of more compact portables without 
sacrifice of performance. 

Ihe four types include a pentode amplifier, | 
a converter, a diode pentode and an output 
pentode—forming a complete tube complement 
for portables. They offer comparable power output 
and sensitivity to previous types...and give excellent 
performance with a plate supply of only 45 volts 

Remember . . . these new tubes come to you 
from the same company that first made the 
1.4 volt battery tube available! 


RADIO TUBES, CATHODE RAY TUBES: ELECTRONIC DEVICES: PHOTOLAMPS 
FLUORESCENT LAMPS FIXTURES WIRING DEVICES, SIGN TUBING. LIGHT BULBS 


ENGINEER 


1950 


TRIPLE “A” BATTERY LIFE 
OF YOUR 1950 PORTABLES 


Diode Pentode 


TAF4 
RFE and AF Pentode 
Amplitier 


for longer-service portables 


Typical Operating Conditions 


Characteristic TAFS 1U6 
Filament Voltage (volts) 14 14 1.4 2.8 
Filament Current (ma) 25 25 25 25 
Plate Voltage (volts) 90 90 90 90 
Transconductance (..mhos) 950 600 275° | 1100 
Pilate Resistance (megohms) 1.8 2.0 0.6 0.12 
Power Output (mw) Ws 


N 


“Conversion Tramsconductonce 


MAIL COUPON FOR 
SPECIFICATION SHEETS 


Sylvonig Elecs 
Tube 
Po 
7entlemen. 
Sylvania 


Oducts in, 


Adve, 
ve tising 


R-230) 


Plea send 


‘drain tub 


me co plete Spec CAllons 
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Photograph of the interior of the Cine Orfeon. Mexico City. Note sound 
diffusive construction of walls and ceilings: undesirable resonances and 
reflections are further minimized by use of sound-absorbing materia! 
on back and side walls above wainscoting. and on front of balcony 


The H. H. Scott Type 
410 A Sound Level Meter 


for 60 db. decay There ma 

fluctuations during decay of the « 
10 or 20 db., but the average slope 
the one which is used. In estimating 
time it is preferable to use 
since this is most 

iportant t he ear and the remain 

portion of the decay is normally 
asked by subsequent sounds. The 


large-scale fluctuations 


graphic recorder type of measurement 
is used the recorded decay curve will 
ye different depending upon the exact 
me at which the sign s cut off 
With the oscilloscope method of meas 
urement these fluctuations tend t 
average out, due to the superposition 


f a number of different decay curve 


which in general start at different times 


i e warble cycie effects of 
tanding-wave patterns and interfer 
ence effects can be further smoothe 

y the use of 

microphone 

rable to ~duc he errors 
taking several measurements for 
of several locat if loudspeaker 
microphone, differing position 

it one yard. If readings 
of four different posit 

*uracy in reverb 

obtained 
The degree of yuund diffusior 

measured mainly by observing the 
standing-wave pattern in the room 
when sound is present. Some indications 
can be obtained from reverberatior 
characteristic, but such observations 
are not too good because in measuring 
reverberation steps are taken to 
eliminate the effects of standing waves 
‘he simplest and most direct method 
of determining the standing-wave 
characteristics of a ré is to produce 


a steady sound i: and survey 


the with microphone to 
determine the i: isity pattern. (In 
this type of measurement an omni 


lirectional microphone 
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i 
a 
44 
change in the average slope of the 
decay curve ndicat that the room 
not have tely diffuse ld be used 
doe have a completely diffuse 
sound patter? and that best acoustic and the nal pattern of the loud 
performance has not een achieved speaker radiation taken into account.) 
Wit -omplete fusion ti sound 
When tl decay curve is be complete diitu 
4 neasured 1 grapl recorder, the tensity w be t throughou 
eu ireme ij 
I ise, 
{ 
‘ ‘ 
th ‘ ‘ i 
‘ ‘ ‘ ‘ 
Fa Fig. 7 Typical decay curve obtained in measuring reverberation with a graphic recorder te the ‘ 
x a. ‘ a t i 
: x WU 
te thou 
“4 NOISE L i 
— - ~ peaner I t iva i 
Agr. 


correspond closely to the actual con- 


litions under which the room will most ( } e 

ften be used. The cc mplet« test setuy 

is ty f urement is shown C AAA 
. 4. For a permanent record, the id 


ope screen nay be pl 


“i. Otherwise, a grap 


ant 
be it! -pass filter na 

amplifier as used in the rev 

Fig. 6. In addition t t 


acoustic cnaracteristics of he room, 


information concerning echoes and the 

location of the various reflecting sur- SPECIFICATIONS 

faces which give rise to echoes and 

are “scale reflections The manufacture of “tailor-made”, one- 
The signal wave shapes are shown mes of-a-kind end suns of 


in more detail in Fig. 5, to give a better , , 
: custom-made specialty units, 4 mporta 

ndication of the type of data obtained pe as, ate 
with this method of measurement. The features of NYT service. A staff of engi 


output of the audio oscillator is a con- 


neering and production experts will trans- 
tinuous sine wave which may be set late your most exacting specifications into 
to any frequency at which the acoustic Pits the components you require 
characteristics are desired. The switch- 
ing and synchronizing circuit contair 
a gating mechanism (either a motor- 
driven cam-operated switch or an elec Above Special Dt power 
tronic gating circuit) which permits the supply unit. input 115 volts 
signal through in pulses as shown in 60 cycles—out put 2500 volts 
The signal pulse length is filtered DC at 5 MA, 
istable from 0 to 50 milliseconds dur . 
on and is repeated at intervals of Right: A high quality 
1 second, so that the reflected speaker line auto trans- 
decays to a negligible value be- former, used in multiple 
the next impulse. The horizontal speaker installations to ad- 
scale on the oscilloscope screen can just volume and impe dance 
t for a sweep time of 0.5 sec. across for each individual speaker. 
face of the screen. (If a graphic 
recorder is used, the 
set for 


the recorded re P 
Left 1 three 


phase high volt 


age plate irans 


sponse be tl espons¢ his on 
pulse.) The type of signal received | 
icrophone consists of the direct j 
ormer ehing 
i pulse plus whatever reflections 
over pounds 

room, as shown i ig. 5C. By measur ; i ‘ Re 7 KI a be 

ing the Ime taken for any reflections to . 

(000 volts at 


1.5 am ps) 


there may be from any parts of the 


irrive at the microphone after the di- 
rect pulse, and by actually laying out 
d plotting the various possible sound 

s between loudspeaker and the 
room under test, the The transformers illustrated show meet them! Special facilities also 

, various reflecting sur- mly three of the many which have include the manufacture of hermet- 
faces can readily be determined been de veloped or manufacture d by 
In practice, each measurement New York Transformer Company 
should be taken at three differer S for special applications in radio, 


ically sealed units to meet current 
JAN T-27 and other government 


t] specifications; and specially treated, 


tions at each location in the room ' television and electronics. No matter 
at several different frequencies over the how unusual your specifications, lightweight 
audio-frequency spectrum. A NYT will build transformers to borne equipment 

ast 10 to 15 different pulse 

ents uld be av- 


uncased units for air- 


Let us know about your specifications and 
development problems. NYT experts and 


engineers are at your serine. 


YORK 
TRANSFORMER CO., INC. 


ALPHA, NEW JERSEY | 
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MERCURY ARC LAMP 


Huggins Laboratories, 738 Hamilton 
Ave., Menlo Park, Calif., has announced 
the Ames V'ype-A mercury arc lamp 


- 
4 
for light 


Schlieren 
graphs, monochronometers, and in high 


source in interferometers, 


optical systems, shadow- 
speed photography. Light intensities of 
90,000 per 


reached at 


candles square centimeter 


can be maximum brilliance 
with these units 

Are 
in.) by 1 
accomplished with ordinary tap water 


(1.125 


Cooling is 


dimensions are 2.85 em. 


mm. (0.039 in.). 


requiring 2% gallon minute, and 
life at 


five 


per 


average rated maximum 


lance hours, 

the lampholder with lamp 
extracted, and in the background, the 
fully-controllable a.c 
Light output is 65 


power input 


Shown are 
power supply 
watt; 


1750 


lumens per 


2 kw.: 1.2. amp. at 


volts 


TEMPERATURE TEST CHAMBER 


A compact, economical, and conver 


tent trolled chamber 


for the 


temperature-con 
rapid 
t 


temperature te 


performance of 


ambient 
ts is now being pre 


Ine 
Hill 


Laboratories 
ica Blvd., Be 


duced by Statham 
9828 Santa Mor 
California 

The Model TC-1 Temperature Test 


veriy 


Chamber completely portable ind 


self-contained and especiall 


lence f 


the 


signed for the conven 


ual research workers and 


for the 


types of 


well as 
of all 


unit as 
line tests 


laboratory 
production 
small products. 

The unit is fully insulated and con- 
sists of a completely sealed inner cham- 
ber and outer cabinet of welded dural 
construction 


COMPONENTS FOR DEFLECTION 
SYSTEMS 


Four new components for use in 10- 
12-inch television receivers 


deflection 


inch and 
designed to 
amplifier 


high-voltage 


having systems 
use the horizontal-deflection 
tube 6AU5-GT 

rectifier tube 1V2, 
to equipment manufacturers by RCA’s 


the 

are now being offered 
Tube Department, Harrison, N. J. 

These 


operate efficiently 


new components, designed to 


with each other and 


the 6AU5-GT and 1V2, are De- 
flecting Yoke, Type 205D1; Width Con- 
trol, Type 206R1, Horizontal Linearity 
Type 207R1; 


with 


Control, and Horizontal- 


yoke 
tubes 


about 


to supply a d.c. output voltage up to 


12 kilovelts 


R.F. PHASE MONITOR 


Model 109 high-precision phase mon- 
itor for measuring phase relations at 
frequencies recently an- 


radio was 


nounced by Clarke Instrument Corpora 
tion, 910 King St., r Spring, Md. 
instrument 


According to rep , the 
degree 


has an absolute accuracy of *1 
and resolution and repeatability of + 0.1 
degree. Phase is read directly from two 


calibrated in 0.1-degree incre- 
The 
and automatically 
difference and requires r 

on the part of the operator 
Model 109 Monitor requires 
28 inches of panel and is sup 


those used 


dials 
ments. instrument continuously 
indicates the phase 


manipulation 


Phase 
space 
plied with finishes to mat 
by the various manufacturers 


mitting and associated equipment. 


PULSE TRANSFORMERS 


Raytheon Manufac 
Waltham, 54, 
a ce mplete line f p 
ecircul 


uitable for use in r 


blocking oscillator or interstage units. 


\ chart giving complete data or 
if Raytheon’s pulse transformer desigt 
Write 


many 
s available upon request. 
DL-K-315, and address 
partment 6460-NR2. 


reque 


MINIATURE RESISTORS 
Inte al Res 


Broad St., Philadel 


} 


natior 
added to its line 

ra two 
BTR at 4 watt mee 


and t 


new mi! 


ification 


} 
equivaient to J 
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cen 
4 
F 
4 
} 
a 
‘ 
an 
pany 
ring 
Dy. e 
mers 
as 
EA, 
yy 
ko nce Co., 401 N. 
2 2 a 8, Penna., has 
BT Insulated Re 
it ire i? t Type 
ype BTB at 2 watts is 
Deflection-Output and High-Voltage 
The 205D1 magnetic deflecting Yr... 
ty @ . is intended for use with picture 
having a deflection angle up to 
60° and operating at an andde poten- d 
al u i2 kilovolts. The 217T! is 
lesig i for use w a single 6AU5-GT 
ii MEE individ. driver tube and with two 1V2 rectifier Like all Advanced Type BT’s, these : 
om Re ME sma tubes in a voltage-doubler arrangement re tors are protected aga t moisture 
Teh 


by a phenolic resin housing molded at 
high pressure and copper leads are se- 
curely anchored inside insulation and 
reavily tinned for casy soldering 

Full data in catalog form is available 
by writing the company. 


UHF OSCILLATOR 


The Model 112 u.h.f an- 
nounced by Measurements ( orporation, 
116 Monroe St., Boonton, N. J., 


the frequency 


oscillator 


covers 
range of 300 mc. to 1000 
mec The freq iency 


curate to 0.5% 


calibration is ac- 


Model 112 has a maximum output 


voltage, varying with frequency, be- 


tween 0.3 volt and 2 volts, and provides 


a tunable signal source between 300 mc. 


and 1000 mc. for measurements and 


test as tracking and alignment 


stand 


ng such 


receivers; ng wave meas- 


transmission line measure- 


ments, antenna pattern measurements, 


impedance measurements and other ap- 


plications. 


ONE HALF OCTAVE FILTER 


The Applied Ax 
one-half octave 
rtsch Products, Inc 
Los 


yustics Model SA-2 
filter is available 
11846 Mis- 


Angeles 25, 


now 


Califor 


Each filter is comprised of separate 

gh and low pass filters each having 
eventee different cutoff frequencies 
ranging from 37.5 cycles per second to 
13,600 cycles per second in one-half 
ctay step Selection of each cutoff 
frequency i made by push-buttor 


203 useful positions. 


The unit is available either in rack 
carrying case and weighs 87 


COLOR SENSITIVE INSTRUMENT 


4 color-sensitive device which breaks 


ip a licht beam from ar source into 
t pectrum, measures the relative 
spectral energy at each wavelength, 
ind makes a permanent record of the 
measurements in the form of a graph 
ha been inced by General Elec 
tric’s Special Products D 


Designated a “recording 


meter the ' ru nt cons 
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grating monochromator, photometer re- 
corder, and power supply. The spectro- 
radiometer measures 25 x 27 in. x 23 in., 
weighs 150 lbs., and can scan the com- 
plete spectrum from 230 to 650 mil- 
limicrons at speeds varying from 1 to 
10 minutes, depending upon the nature 
of the spectrum. 

Additional information on this device 
GEC-604 
which is available to readers from Ger 


eral Electric Co., Schenectady 5, N. Y 


is contained in publication 


TRANSFORMER CORE MATERIAL 


Ferroxcube is the new transformer 
core material introduced by North 
American Philips Company, Inc., 100 


E. 42nd St., New 
a ferromagnetic 


York 17, N. Y. It is 
ferrite which reduce 
electrical losses in components such as 
the 
receivers; 


horizontal output transformers of 


type used in television 


intermediate frequency transformers 


such as are used in superheterodyn: 


ircults and in amplifier transformers 
for long distance wire « 


circuits. It 


mmunicatior 
is applicable also in othe: 


circuits requiring low-loss inductors, 


coupling transformers and intermediate 
frequency transformers. 

Ferroxcube is said to be extremely 
itself 


readily to the production of unusual or 


adaptable in molding and lends 


s we 


‘ t and 
heat. A st the very mir 1 It's a better 
coil that has a Precision base 
Precis ed Pana 

Kraft, Fish Pa 

A-etate Asbe i 

Te Tecta 


TODAY — WRITE FOR FREE SAMPLE AND COMPLETE 


MANDREL LIST OF OVER 1,000 SIZES 


“DIE-FORMED TO GIVE | 
‘YOU BETTER, MORE 
DEPENDABLE COILS!” 


PRECISION PAPER TUBE C 


difficult and is available 
from Philips in a number of standard 


shapes or in custom shapes to meet mar 


shapes now 


ufacturers’ requirements 


D. C. CHOPPER 


In response to a demand for a Chop 
from d.c., 


Elkins. St., 


will 


Arnold, 


per which 


operate 


Inc., 22 


Stevens 


South Boston Mass., ha 


the availability of 


announced 
their line of Self- 
Excited Choppers 

These Choppers offer modulation de 


(Continued on page 0) 
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PAPER 


TUBES... 


LOOK AT THESE FEATURES 


@ No need for coil 
ing after winding 


form 


Automatic stacking 

R 

@ Wire saved by closer 
engineering of coil 


No side bow 


2063 West Charleston S 

Plant No. 7. 79 Chapel 
Horttord, Comm 


, 
AZ 
Ys 
7 
Pre ag plus bases formed | 
under he 1 pre re. The result soil base of , 
ists of a 
Es ENGINEERING DEPT 23 


ris ant any tes by 
se of ath. officers will y test require 


$ ’ © engineers. Some of the equipment 
I incorporated into this low priced unit Is 
vigipals i a foolproof synchronizing system, a vid 
u ) ‘ 


plan heretofore in effect provid frequency response ot 
for the purchase of sipgle pr 
J 


monitors will match the performance 

7 Stac tir three iy muct 

serves’ were a’ le: of units costing three times as 
$100,000,000an mon In cash remuneta 


pease of $2,265 in system 
dings of 


PHYSICAL SCIENCE INTERNSHIPS proved mluction fact CONTROL TOWER INSTALLATION 


or minus 1 db. or 
equipped to operate 


input voltages 


; are also ected to improve deliv- 
An integrated work-study program, are & 


beginning at the college-sophomore level 
has been established by the National 


mn the Pressuregraph and Syncro 4 compact, mode 

ark whic! aeronau 
: le are will set the patterr 

Spacious di are signed t th 

Bureau of Standards which offers va Spacious display rooms are designe F 


ing an ionstrating eilec- 
cation-time employment and graduate iting elec 


tronic instruments, and a staff of fac- 
tory trained technicians is ready to 
offer a systematized, highly efficient 
ervice for quickly repairing electronic 


instruments 


PACKAGED TV STUDIO LIGHTING 


The newest improvement to. the 
modern television tudio is RCA’s 
packaged studio lighting system de- 


signed for use with television studio 


cameras. Among the items featured are 
fluorescent banks, high 

spots, and incandescent banks tions has been 
1 


ll studio lighting requirements Nevada airport. Cor 


ty 


fellowships to outstanding students in 960° hori- ty the 
Dr. L. L. Marton is shown demor COWS Grate, 
strating the ope ration of the elect: and transmitters on 
microscope to a gr up ¢ f Sci 
in the Bureau's electron phy a Se 
to keep daily 
This program permits the studer 
alternate periods of full-time ae 
with actual experience in his apeeer 
field, supplemented by on-the-jo! 
ing and orientation courses ‘4g 
Information regarding qualifications : aa 
for appointment may be obta ned fr . 8 
the Personnel Division, National Br MARITIME STUDENTS STUDY RADAR 
reau of Standards, Washington 25 They are designed for pyramid-mount 
ing on studio ceilings, and all are A Westinghouse  three-centimeter 
mechanically controlled throug! lent radar set has beer r tt 
ELECTRO HAS NEW PLANT operating fairleads that terminate in Alameda, California, Training 
i central control board of the U. S. Maritime Service 
Electro Products Laboratories, pi Shown is a typical studio layout 
neer manufacturers of Electro battery ising the packaged studio lighting sys- 
eliminators for radios, has a new loca tem which is available through the 
tion at 4501 North Ravenswood Ave ros st and Television Studio Equip- 
the RCA Engineering 
icts Department, Camden, N. J 


TV MONITOR REGISTERED 


Chicago, Illinois, where bot! ’ fa good ilts tudent thoroug! i ! in the 


turing and servicing f: 
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ate the} 

Oo. 5 
ent 
erly ted f ‘ 
rey 
better, and is 
a wide range 
li n a wide rang 
rn control towe 
engineers expect 
r future installa 

fa hg | 

4 ige 

nstalled at the Reno, 

te d : 
é 

1 

inits have er indergoing tests 
4 for nany weeks a broadcasting T 

\ rding to the manufacturer, these theory at erat radar, as 


and radar 
Students 


as scope interpretation 


navigational techn re- 
first 
simulated 

appr 


practical 


yues 
experience under 
are 
of 


radar 


ceive hand 


marine conditions and 
hours 


the 


given ximately eight 


instructions using 
set 
Left, 


instructor 


Lt. Commander Jack Halpern, 
in charge of radar and loran 
to 


range 


classes, is showing a student how 


adjust the brightness of the 
markers 

The 
iw of two parts, has a 50 kw 
peak output. The 
the the “deck house,” is 


enclosed radome type 


Westinghouse radar set, consist- 
nominal 
antenna, on 


of the 


power 


top of 


MAST FOR PROBING OF 
TRANSONIC SPEEDS 


Pasadena man- 
for 
has designed a new 
Nort} Aire 
its information 


G. M. Giannini & Co., 
ufacturer of flight 
supersonic aircraft, 
instrument mast for 


vest 


instruments 
rop raft, 
by 
recorders. 


Inc. which delivers 


radio telemetering to greund 


Housing self-contained temperature, 


speed, 


pitch and yaw instr 


iments, it Is 


lag errors seen in 


expected to reduce 


struments 
carried 


conventional cockpit dial 


pressure 


operated by air 
in a probing 
tions of instruments 
mast are flashed to 


speed of light 


Telemetered 
the G 
recorders 


mast. reac- 
annini 


the 


in 
at 


ELECTRONIC DISPATCHER 
FOR ELEVATORS 


neers 


dD 


tallations of 


in the Merchants 
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jected 39- 


at 


Memphis, Tent: and the 
Mellon-U. S 
Pitisburgh, Pa 


Two of the new developments i 


pre 


stor) Steel skyscraper 


nelude 


serves as Une 


ic Limer wh. 


core of the dispatching system, and an 


which ade 


he 


electronic counter insures 


quate service on lower floors when 


low-zone have been 


to 


gular cars 


peeded aid service or 
floors. 


up upper 


CENSUS MACHINE DEMONSTRATED 


4 machine which combines in 


the sim 
of classifying 


iltaneous functions 


/peratior 


counting, accumulating 


and editing and then prints 


information was 


Washington head 


ings of 
demonstrated at the 


Large Small 


‘OR RECTANGULAR 


SQUARE, ROUND 


one 


the 
statistical data resulting from group- 
recently 


lat the 
The Electronic Statistical 

wa developed by Inter 
Vach 
t\ ip to 


Census 
Machine, 
national 


has a 
each of 


susiness ines ation, 


10,000 unit 
lifferent classificatior ile simul- 
neously t th care i » pre 
determi: of 450 

caras 3 
IBM V 
presen- 
right, 
of the 


ice- 
iking the 
Hauser 
Bureau 


U. OF MASS. ENGINEERING LAB 


The School of Eng 
University of Ma 


its newest 


neering at the 

rece ntly 
The 
Engineering Laboratory an 
ead of 


achusetts 


dedicated addition, Gun- 
ied 


I. Gunness, late } 
the 


g contal! 


Sstian 


at iniversit 


engineering 
and 
of 
engi- 
about 
fields. 
iding 
100 


ildin classroon 


for the departments 
1 and electrical 
needs of 

these 

$475,000, the bu 
a double classroon 


staff offices, a 
the 


contains seating 
office 


taff. 


students, five 


and 


maitr 


quarters for maintenance 


PAPER TUBES 


inside Perimeters from .592° to 19° 


With specialized experience and automatic 
equipment, PARAMOUNT produces a 
wide range of spiral wound paper tubes 
to meet every need from ';' to 30° long, 
from .592° to 19° inside perimeter, includ- 
ing many odd sizes of square and rectan- 
gular tubes. Used by leading manufacturers. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, combination, 
wound on automatic machines. Tolerances 
Made to your specifi. 


or any 


plus or minus .002° 


cations or engineered for YO 


Paramount PAPER TUBE CORP. 


613 LAFAYETTE ST., FORT WAYNE 2, 


Manufacturers of Paper Tubing for the Electrical Industry 


ar 
Census 
| 
=. 3 
| 
| 
WIND: 
= 
\ 
| / 
Elevator Bivisio Jerse} City, N. J \ LIST 
have leveloped ensitive vacuum tube | SEND FOR ARB ‘ 
1e\ to acce ate t iutomat a oF OVER 1000 SIZES 
pa ng of high speed elevators 
\ \ 
pulses every hour, have be 
elevator cont! ystem t 
tegrate cars, fil rs and n-butt 
a n a smooth flow of service t , 
be made xchange 
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new 
TUBES 


RCA TV TUBES 


Two new tubes which will, according 
to reports, provide high efficiency oper- 


ation of horizontal deflection systems 


for ten-inch and 12-inch picture tubes 
are now available from the Tube De- 
partment, Radio Corporation of Amer- 
ica, Harrison, N. J. 

The 6AU5-GT is a high-perveance, 
beam power amplifier of the single- 
ended type. Its include low 
mu-factor, plate current at 
high operating 
ratio of plate current to grid-No. 2 cur- 
rent. 


features 
high low 


plate voltage, and a 
A power supply of 250 volts, or 
is all that 
ceiver utilizing such a 
cuit and the 6AU5-GT. 

The 1V2 is a high-voltage, half-wave 
rectifier tube of the single-ended, 9-pin 


less, is required for a re- 


deflection cir- 


miniature type. When used in a doubler 


circuit which is transformer coupled 
horizontal-deflection circuit em- 
ploying the 6AU5-GT, the 1V2 is espe- 
cially suited for rectifying the high- 
voltage pulses provided by the trans- 


former 


to a 


SYLVANIA TUBES 


Transmitting Tubes 
Electric Products Inc 
Fifth Ave., New York 18 now has avail- 


five tubes for 


ania 500 


able transmitting ama- 


teur, mobile and portable applications. 


Tubes in this group include two power 
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triodes, a v.h.f. beam power amplifier, 
a pentode power amplifier oscillator 
and a miniature beam pentode. 

Types 811A and 808 power triodes 
are suitable as a class B a.f. power 2m- 
plifier and modulator; for plate modu- 
lated r.f. power amplification in class C 
telephony; as a self rectifying ampli- 
fier; and as a class C amplifier. 

The v.h.f. beam power amplifier, type 
2E24, is designed for use as a plate 
modulated r.f. power amplifier in class 
C telephony and as an r.f. power ampli- 
fier and oscillator in class C telegraphy. 

The pentode power amplifier oscil- 
lator is type 2E22 for class C r.f. ampli- 
fier or oscillator service and as a sup- 
pressor modulated class C amplifier. 
The miniature beam pentode, type 2E30 
is suitable for use as a class Al, AB1 
or AB2 a.f. power amplifier and mod- 
ulator; r.f. power amplifier and oscil- 
lator in class.C telegraphy; and as an 
r.f. power amplifier in class C telephony. 


Receiving Tubes 
Three new receiving type tubes have 
also been announced by Sylvania. They 


are an audio frequency amplifier, type 
12AY7, an r.f. amplifier for television, 
type 6BC5, and a horizontal deflection 
amplifier for television, type 6BQ6GT. 

Type 12AY7 is a T6% miniature, 
medium-mu duotriode particularly suit- 
in the first stage of an 
a.f. amplifier where absence of noise 
and microphonism is desirable. The r.f. 
T5% 


having 


able for use 


amplifier is a miniature sharp 
cut-off high mutual 
conductance, designed for r.f. and :.f. 


pentode 
amplifier applications in television re- 
Type 6BQ6GT has been de- 
signed and processed for transformer 


ceivers. 
operated sets where high peak inter- 


voltages are encountered 


REDESIGNED PENTODE 


The Application Engineering Depart- 
Eitel-McCullough, Inc., San 
announced a 
type pentode 
iding such features as a moulded- 


ment of 


Bruno, California, has 


radically redesigned 4E27 


h 


Inc 


glass header, shell type base, low-loss 
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leads, non-emitting grids and a Pyrovac 
plate. 

Designated 4E27A /5-125B, its phys- 
ical size and basic electrical character- 
istics make it directly interchangeable 


with type 4E27. It is rated at 125 watts 
plate dissipation and although designed 
for v.h.f. service, is well suited for tele- 
vision service and air-navigational aids, 
as well as for general r.f. and audio 
applications. 


GE TUBES 


Wide-Angle TV Tube 

Production in limited quantities on 
a new wide-angle 16-inch metal televi- 
sion picture tube has been announced 
by General Electric’s plant in Syracuse, 
New York. 

Type 16GP4 is 


than conventional tubes of 


inches shorter 
this size 
to allow for development of more com- 


five 


pact home receivers for the larger pic- 
ture. Also featured is a “filter-glass” 
which is improve 
picture contrast and clarity by reduc- 
halation reflec- 
sources. 


face plate said to 
down 
light 


and 
tions from surrounding 


ing cutting 


Tube 
Also announced is the 


Vin ature 
6BC5 minia- 
ture tube designed primarily for use 
as a radio-frequency and intermediate 


television and 


now productior 


frequency amplifie 
FM receivers 

The 6B s an improved 
the 6AG5 and is interchangeable with 
that tube. The chief difference is an 


increased transconductance 


version of 


which was 


with voltage of 250 
f 150 volts, 


from 


obtained a plate 
volts and a screen voltage 
thus raising the 
5000 to 


transconductance 


5700 micromhos. ~ 
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Vv. H. F. Tank Design 
(Continued from page 9) 


well at low frequencies and where 
the tube interelectrode capacities are 
small. At higher frequencies, or with 
tubes having high interelectrode capac- 
ities, the added tuning capacity often 
results in sharply reducing the effective 
physical length of the tank and a con- 
sequent reduction of efficiency. 

2. A variable shorting bar provides 
a tuning method which is essentially a 
means for electrically lengthening or 
shortening the tank to the desired fre- 
quency. While its approach is simple 
and straightforward, the mechanics for 
smooth positive operation may become 
somewhat involved. The mechanics of 
the shorting bar action must also assure 
that there will be no arcing or appre- 
ciable wear at the shorting points. Since 
these parts are usually silver-plated 
this requires a heavier plating of silver 
because of the wear encountered 

3. Varying the surge impedance of 
the tank is being used advantageously 
in several pieces of commercial equip- 
ment which are now on the market. 
Fig. 4 shows the power amplifier of a 
Gates 3 kw. FM transmitter. This was 
the first commercial transmitter to 
utilize this method of tuning. 

As was shown in Eqt. (4), the res- 
onant frequency of the tank circuit is 
also dependent on the characteristic 
surge impedance. The characteristic 
surge impedance is lowered by the pres- 
ence of a metal plate or plane parallel 
to the tank. As this plane is brought 
closer, the surge impedance is rapidly 
lowered which results in a consequent 
Refer- 
ing to Fig. 5, it will be seen that in 
practice this metal plate or’vane is bent 
in a “U” shape and pivoted at the 
shorted end of the tank. The top end 
is swung in to increase the frequency 
and swung out to decrease the resonant 


Increase in resonant frequency 


frequency. This has the obvious advan- 
tages of eliminating all r.f. wiping con- 
tacts, while simultaneously providing 
a simple positive mechanical arrange- 
ment which maintains complete circuit 
symmetry. In common with the shorting 
bar method, the physical length of the 
tank is kept long enough to maintain 
highest efficiency 

4. The introduction of a variable di- 
electric material between the tank legs 
or elements provides another method of 
tuning a tank circuit. The dielectric 
serves to decrease the propagation con- 
stant and change the surge impedance 
Probably a pivot arrangement similar 
to Fig. 4 would serve as a convenient 
mechanical method for varying the di- 
electric between the legs of the tank 
To the writer’s knowledge there is yet 
no commercial adaptation of this on the 
present market. 
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Since the tank circuit and its shield- 
ing are so closely related, the design of 
the tank should encompass this as well. 
An effective shield enclosure of the 
tank and/or tubes provides an often 
mandatory degree of isolation required 
for stability and freedom from oscilla- 
tions which might otherwise occur. Often 
this enclosure can conveniently serve as 
part of the cooling system. The radia- 
tion losses from a balanced type push- 
pull tank may be reduced to a negligible 
amount by using highly conductive 
shielding material. Fig. 5 illustrates 
such an enclosure. ‘It is interesting to 
note that a high degree of isolation for 
increased stability is provided by this 
construction, as is an efficient tube cool- 
ing system. Further examination will 
disclose that flat type tank elements are 
employed and the variable surge im- 
pedance method of tuning is used in 
conjunction with semi-fixed capacitor 
plates at the bottom of the tank. The 
tuning vane affords a fine or vernier 
tuning range of several hundred kilo- 
cycles, while the capacitor plates serve 
to extend the lower frequency limit en- 
abling coverage of the complete 88-108 
me. FM band. 

Since the flow of r.f. currents is con- 
fined to the surface at v.h.f., due to skin 
effect, it is paramount that this surface 
present low r.f. resistance. Silver offers 


the lowest resistance and is to be pre- 
ferred. It is, however, quite expensive 
and for this reason silver plating is 
usually employed for the conducting 
surface. As brass takes a fine even 
plating and is very machineable, it is 
often used. 

It is necessary that the plating be 
smooth with a highly polished surface 
as a spongy plated surface is little bet- 
ter than the brass itself. 

In laboratory and experimental work 
the polished brass or copper surface will 
often suffice. A coating of very thin 
clear lacquer will assist materially in 
keeping the surface bright and free 
from tarnishing. 

Aluminum also has high conductiv- 
ity. While its conductivity is not quite 
as jrood as that of silver, the writer has 
used it successfully in several experi- 
mental models. Fig. 1 illustrates one 
such experimental unit in which sheet 
aluminum was used as the tank elements. 

Aluminum is favored by several man- 
ufacturers for fabricating the shield 
enclosures of the plate and grid tanks 
of their equipment. The plate tank en- 
closure of Fig. 3 is of all aluminum 
construction. Alurainum is 
easily and beautifully finished by a 
simple etching process. A thin coating 
of clear lacquer will retain the finish 
almost indefinitely -@>- 
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“ACOUSTIC MEASUREMENTS” 
by Leo L. Beranek, S.D., D.Sc. (Hon.) 
Published by John Wiley & Sons, Inc 
440 Fourth Avenue, New York 16, N. Y 
914 pages. $7.00. 

Dr. sJeranek, 
Acoustical 


this 


vice-president of 


ety of America, has 


written clear and concise exposi- 


tion of acoustic measuring techniques 


as an aid to five main groups of re 


search workers; the acoustic physicist 
the communications engineer, the ps) 
chologist, the otologist, and the indus 
trialist. 

of acoustix 


which 


It is an encyclopedia 


measuring techniques presents 


the source of the theory of mar 


electroacoustic phenomena, and a de 


tailed description of the basic types ot 
devices. 


acoustic measuring 


the 


lop 


range from calibration of micro 


phones and loudspeakers to evaluatior 
of over-all audio and to 
the 


tests 


systems, 
audiometer, 
and the 


chapters on speech 


articulation sound level 
meter 
rhe in this book, which 


one of the few of this nature published, 


material 


is of prime importance to all concerned 


with acoustics in any 


phase of their 


work or study and will be 


the 
research worker. 


equally 


valuable to graduate student o1 


“ELECTRICAL ENGINEERS 
HANDBOOK, Volume 1, Electric 
Power, by Harold Pender and Willian 
A. Del Mar. Published by John Wiley & 
Inc., 440 Fourth Avenue, New 
York 16, N. Y. 1698 pages. $8.50. 

This is the fourth 
“Handbook for 


Sons, 


edition of Pender’ 
Engineers, 
1914, This 
third, 
volumes one 


the othe 


Mlectrical 


which first appeared in 


fourth edition, as was the 


divided into two 


elect ri¢ power and 


volume 


electrical engineering have necessitated 
both 
have been kept compact and readable. 


enlarging volumes, these books 


NDUSTRIAL ELECTRONI 
by Andrew W. Kramer. Published by 
Pitman Publishing Corporation, 2 West 
45th St., New York, N. Y. 
$6.00. 
Here 


man in 


311 pages. 


s a valuable book for the prac 
tical industry who is interested 


n all the uses of elec- 
tronics A 


tubes, 


Various new 


complete description of 


electron how they 
and given as an 


nvaluable aid in determining how the 


were evolved, 


how they work is 


new methods and equipment can be 


ror improving ntenance and 


rations in the industrial plant. 
book begins with a brief histor- 
il background and a consideration of 


electron theory presented in a simple, 
The 


principles of electronics are explained 


clear language fundamental 
without the use of mathematics and the 
application of these principles in indus- 
The book 


information or 


tr clearly shown. 


y is also 
the 


n and maintenance of electronic 


supplies necessary 
operat 
equipment. 


The 


ippeared first as a 


of this volume 
of articles or 
Plant 
material 
dk al 
material added to bring the entire work 
ip 


basic material 


series 
Power 


original! 


tubes in 
g. All the 
ed and a 


electron 


Engi 
has 
great of new 


o date 


Amplifier 


(Continued from page 13) 


© ground). In this case, it can be 


hown that the gain of one stage work- 
infinite load impedance is one- 
of the tube 


resistors are 


ng into 


half the an plification factor 


athode 
formula giving the 
will be 
that 


to avoid de 


impedances 


la shows 


resistors 


th a floating 


Application of Feedback 


Since both input and output voltages 
of the new amplifier constit 
and 
to a zero d.c, 


ute positive 
respect 
level, the 


negative excursions with 


reference ap- 
plication of feedback over one or more 
In Fig. 3 re 
and de 


generation over three stages is shown; 


stages is especially easy 


generation over two stages 
this is a typical balanced feedback cir- 
the out- 


Fig. 2 shows 


cuit’ and reduces distortion in 
put stage to a minimum. 
how a high-gain pentode stage is stabil- 
ized through the use of inverse feedback 


Experimental Results 


An electronic voltmeter connected to 


the output of the three-stage amplifier 
noticeable 


in Fig. 3 did not show any 


deflection when the B supply was 
‘ter careful balanc- 
filament 


on the 


switched on or off 
ing. Changes of 20 the 
voltage had similarly) 


balance 


Long-term drif 


pend largely on the 


resistors used in the cir 
Cireuit Analysis of the Bridge- 
Balanced Amplifier 


It can be shown from the equivalent 
circuit of the amplifier that the circuit 
the 


floating power supply is 


equation for the case of 


af 
+i) rR 


of plate and fila 


load re 


which is independent 


ment voltages. For very large 


Fig. 6 (A) Simplest form of the 
new amplifier. Power supply is 
shown with centertap grounded. 
(B) Conventional amplifier stage 
for computing gain. The gain of 
(A) is exactly half that of (B). 
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L 
p 


Fig. 7. A stable low im 
pedance driver circuit with 
output at zero d.c. level. 


sistances R, may be expressed as 


From the equivalent circuit of 
amplifier with a center-tapped power 


supply, it can be shown that the gain is: 


the 


r+Rri2Ri[R 


which is just one-half of the gain of the 
6B 


For a perfectly balanced 


amplifier shown in Fig 


condition of 
the bridge, the effect of slow plate and 
filament variations on the output will 
be very small 
The engineer, physicist and experi 
menter will discover many new uses for 
this simple circuit w built 
with a minimum of circuit components 


and is particularly well-suited to port 


hich is easily 


ible battery-operated applications 
A few modern applications of the new 
amplifiers. are suggested by the il 
at 


ons presented 
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WILLIAM B. BERGEN, director of the Special Weapons 
Department of The Glenn L. Martin has been 
named chief engineer in charge of the company’s engineer- 
ing activities 


Company, 


A graduate of the Massachusetts Institute of 
Mr. received the 

Institute of the Aeronautical Sciences 
for his theoretical and exverimental 


Technology, 
Award of the 


Bergen Lawrence Spe rry 

1943 
investigation 
namic loads on aircraft 


R. T. CAPODANN®O has been appointed Director of Engi 
neering at Emerson Radio 
New York. Mr. Capodanno was previously connected wit! 
the University of Illinois as engineering adviser on technica 
devices for the 
spinal work. He is a 


and Phonograph C 


poration 


hard-of-hearing, brain wave 


RMA’s 
Committee and has served as an engineer 
with Jllinoia Bell Te lephone Co 


studies and 


member of Sound Systems 


on communications 


DR. ALEXANDER ELLETT was 


recentl) 
president i 


elected vice 


Zenith Radi 


has 


n charge of research by directors of 
Corporation, Chicago, Illinois. Dr. Ell 
Zenith’s research laboratories since 19 

of Division 4 of the NDRC where he 


the de velop 
ment of the V-T proximity fuse for bombs and rockets for 


Medal for Merit. He w: 


physics at the Ur ty of lowa 


header 
formerly head 


which he received the President's 


also formerly professor of 


vers 


CARL 


Relmont 


J. HOLLATZ, 


Radio Ce 


formerly Vice president of 


rporaty has re 


the 
ained as a co 
he Sales divisior f 


make his 


the Tube Department 


Hollatz will headquarters in Ch 
with Belmont, Mr 


gh ise 


age 
connection 


West 
Indianapolis, and 
Ken Rad Tube 


Hollatz was 
the ibe operations in 
later Preside eral Manager of 
and Lamp ¢ por 


DR. THOMAS J. PARMLEY has 
staff of the National 


do research in 


been appointed to the 
Bureau of Standards he will 
laboratory of the Atomic and 

Before Bureau in 
a professor of physics at the U 
He has done considera re n nuclear 


where 
the x-ray 
Molecular Physics Division 
1927, Dr. Parmley was 
of Utah 


physics, including 


niver 
sity earch 
investigation 
the heavier cobalt isotopes 


radioactivities of 


DR. FRANK B. for 

of the Telephone and 
former president « e Natic 
passed away November 18. Dr. Jewett 


1950 medal of the Industr 


years vice 
rph 


udemy of Sx 


pres dent 
American Company 


iad been named 


ial Research Institute 
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Db. Cc. Voltmeter 


(Continued from page 7) 


mer Avenue, Newark 4, New Jersey— 


and used to seal electronic components 


into metal cans. The leakage resistance 


of these beads is quoted at 10,000 meg- 


ohms after a salt spray test sefore 


this test and as normally received these 


¥x32/5803 
nance 


99, 000meg 


) 


ERC 
"RHEOSTAT 


- 4 


Fig. 3. Basic schematic of volt 
meter. Basic voltmeter range is 
seen to be 3.0 volts full scale. 
infinit higher leakage 


beads are of 


resistance, probably on the order of 
10" ohms. To maintain this leakage re- 
advisable to 


Dow-Corning 


sistance it is cover the 
bead DC4 
if the instrument is to be used in a high 


other 


surface with 


area or if contamina 
sible 


cleaning 


humidity 
no condition 
other thar 


tetrachlo 


tion is po Under 


use any agent 


clean pure alcohol or carbon 


n cloth, if 


If it is de- 


ulator ther 


ride and a piece of clean cott 
contamination is suspected. 

sired to use a 
polystyrene should be used, but for the 
use indicated in this article a glass bead 
is to be preferred. 
difficult to clean and maintain in a clean 


plastic ins 


Polystyrene is very 
state. It would require several pages to 
go fully into a cleaning technique for 
use with polystyrene but the following 
Polish 
the polystyrene surface with ordinary 


will generally prove adequate. 


paper towel to a brilliant surface. After 
installation wash the exposed leakage 


Fig. 5. Calibration and 
grid current for the elec 
trovolter circuit of Fig. 
1. Top. 0-2 volt range: 
bottom, 0-20 volt range. 


paths with carbon tetrachloride. If de- 
sired then coat with Dow-Corning DC4. 

Electrometer tubes do not as a rule 
use over 6 volts on the plate, while the 
filament requires 1.1 to 1.5 volts with a 
filament current of 10 milliamperes. 
The plate current (VX32/5803) will be 
about 250 microamperes with zero bias 
and 6 volts plate supply. Two and one 
half volts bias will provide cutoff For 
maximum sensitivity a plate current of 
150 microamperes shovld be used and a 
balancing circuit utilize so that a plate 
only the 
change in plate current. This will mini- 
as well as 
In cases where 


current meter will indicate 


mize any tube nonlinearity 


provide very high gain 


high gain and low drift are 
filament should be lit a 
+} 


before the plate voltage is supplied. The 


lesired the 


few seconds 


input these circuits can 
be made so 


impedance on 


high that electric 
> such as 


be measured. 


charwes generated 
comb, car 

One which limits the 

is RC. In the de 
these circuits, TIME in SEC- 
ONDS to obtain a meter deflection is a 
product of 


major factor 


usabie input resistance 


sign of 


resistance in megohms) 


SENSITIVITY PO 
SENSITIVITY wiT 
CURRENT. A 


co 
ZERO SET RMEOSTAT 


Fig. 4. An ultra-sensitive voltmeter. 


in ufd. and is an impor- 
VX32/5803 electrom- 
eter tubes have an internal capacity of 
approximately 2.0 wuafd. An additional 
capacitance of 2.0 uufd. can nominally 
be expected due to external wiring— 
even though The 
product of 10” ohms resistance times 
4.0 uufd. is four 
(100,000 megohms) some 0.4 seconds. 
It is not considered good practice to 
have an instrument which requires over 
1.0 second (RC) time, and it is prefer- 
an R¢ of 0.1 second. 
practice time up to several 
provid- 


times capacity 
tant consideration 


great care is used. 


some seconds, 10 


able to have time 
In actual 
sec nds is not too objectionable 
ing the d.c. voltage to be measured is 
table. To minimize capacity the elec- 
trometer tube should be in a probe (with 
ts grid resistor) and an extension cable 

i t to the D’Arsonval 


used to connec 
r and batteries. Several circuits 


ll be found text, any one of 


NEERING oepr 


which will be suitable for measurements 
where very high input impedances are 
required. 


New Products 


page 23) 


(Continued from 


and art 
well-suited for use ir 


modulation ir 
ularly 
where there is a dx 


one unit, partic- 
aircraft 
as well as ar 
power source available. 

A complete description of 
Excited Choppers j 
pany’s Catalog No 
obtained 


upon request 


RADIATION COUNTER TUBE 


A new, thin metal wall Radiation 


Counter Tube for beta and gamma de 


tection is now being manufactured | 


Corporation, 25 


be operated over a 


Electronic 
Washington St., 

Type 52N may 
wide temperature 
fecting tube life or electrical charac- 


A mipe rex 
Brooklyn 
range without af- 
teristics, and accidental overvoltage will 
not harm this tube. 

Complete data on the Radiation Coun- 
ter Tube, Type 52N obtained 
by addressing an inquiry to Mr. Myron 
Smoller, Sales E 


may be 


gineer 


WELDING CONTROL EQUIPMENT 
Electric 


now 


Westinghouse 
Pittsburgh, Pa., 
two all-electronic, high-speed resistance 


Corporation, 
has available 
welding control equipments for synchro- 
nous and 
These equipments have no moving parts 


non-synchronous operation. 
in power and control circuits except ini- 
tiation and solenoid relays 

Basic control panels consist of the 
plug-in Rectox tube firing 
panel for non-synchronous units, or a 
heat-control firing panel for synchro- 
Space is also provided for 
the addition of auxiliary e 


rectifier 


nous units. 
yntrol panels 
such as a.c 
forge 


voltage compensator, initial-squeeze at- 
I 


forge timer, d.c. precision- 


type timer, wave-shape control, 


tachment, current regulator, 
timer, dual weld attach- 
attachment, 


temper se- 

quence weld 

ment, interlocking relay 

dual weld attachment, and a 


Timatic control attachment 


interval 


Further information may be obtained 


by writing to Westinghouse at P.O. Box 


868, Pittsburgh 30, 
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Antenna Pattern 
(Continued from page 15) 

taken when the equipment is used in 
measuring the pattern of an antenna 
on location. The principal advantage 
of measuring antenna patterns on loca- 
tion is the opportunity afforded to deter- 
mine the effect of surrounding objects 
such as smoke stacks, and 


guy wires, 


other mounts. 
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1 Tube 


Rugged Electr 
(Continued from paye 11) 
the tube structure as rigid as possible 
to avoid resonance with high-frequency 
vibrations. It is extremely important to 
employ low-strain designs at all points 
and to 


wherever 


> + 
ss-to-metal contact 


ellm- 


inate brittie materiais pos- 


sible. It is often useful to carry out a 


theoretical analysis for an idealized 


structure approximating the structure 


of the tube under consideration. In this 


way, the Cesigner can achieve a rough 


guide to the resonant frequencies of 


each tube element and an indication of 
whether or not a proposed design will 
be satisfactory. 


High-Impact Shock Testis 

Impact tests determine the ability of 
withstand 
handling and dropping. Shocks of this 
sort of tubes, in 
military 


electron tubes to rough 


occur in shipment 
motor vehicles, in operations, 
and in use with industrial equipment. 
Impact shocks result in tube failures of 
the same general type as those produced 
by vibration and resonance, but shatter- 


ing of the glass envelope and breaking 


brittle metal parts are more frequent. 
The high-impact machine used at the 
Bureau consists of a test table, on which 
mounted, and a hammer 
suspended like a pendulum so that the 


he tube is 


‘rgy imparted to the table will be a 
of the angle from which the 
The table and 
hammer weigh about 75 pounds apiece, 


tunction 


hammer is released. 


and the impact machine can test tubes 


weig up to 25 pounds. Tubes may 
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be mounted in any desired plane, and 
normal operating potentials or shorting 
indicators can be connected to the tube 
elements. Instantaneous 
up to a maximum of several hundred 
times the acceleration of gravity and 
down to a minimum of 50g 
readily selected. The duration of impact 


j 
milusecona 


accelerations 


may be 


is less than a Impact 
measured with a 
quartz-crystal accelerometer and veri- 


tied by means of streak photography. 


accelerations are 


Centrifugal Acceleration Tests 


High-acceleration conditions are met 


principally in the application of elec- 


tron tubes to electronic equipment in 
high speed devices, Where Lubes receive 
large continuous forces for reiativel) 
long periods of time compared to the 
brief, transient-force conditions under 
impact. A tube which will withstand 
high accelerations must have great 
structural rigidity to prevent shifting 


and bowing of the various electrodes. 
The 


use in th 


motor-driven centrifuge 


Electron Tube 


the Bureau can produce accelerations up 


how in 


Laboratory of 


o several thousand times the accelera- 


tion of gravjty. Its rotational speed, as 


measured with a tachometer or with a 


stroboscopic pick-up, 
The 


to increase 


ranges up to 


18,000 r.p.m centrifuge can be 


modified he acceleration by 
that the 


opposed by 


evacuating the chamber so 


driven element will not be 


the resistance of the air. The speed of 


a centrifuge can be closely and easily 


controlled, making it possible to re- 


produce particular test conditions on 


different centrifuges. This cannot usual- 


ly be done with other types of amic 
test equipment. 

Objects weighing up to several ounces 

and this includes almost all miniature 
and subminiature tubes-—may be tested 
in the present centrifuge. As many as a 
tubes 
chamber at 
oriented at various angles to the direc- 
order 
the differences in rigidity of components 
in different Newer 
permit 
operating potentials to the tube 


dozen can be placed in the 


one time. Tubes can be 


tion of acceleration in to study 


directions. cen- 
trifuges connection of typical 
ele- 
ments so that the electrical performance 
can be studied during high acceleration 
Centrifuges have been designed to give 
high Beams 
notable in this respect. In the 
the Electron Tube 
tory will place such a high-acceleration 


very accelerations—the 
type is 
near future Labora 
centrifuge into operation. 

Centrifuge acceleration tests provide 
a good over-all quality check for elec 
tron tubes. The most 
defects revealed by 
are high bending m 
the glass 
internal 


common tube 


acceleration 


ments, inabil 


envelope to support the 


structure, breaking of welds, 


bowing of elements, and interelectrode 


ENGINEERING DEPT 


shorts. Taken together, the vibration, 
and acceleration 
tests provide a useful picture of tube 
behavior when subjected to mechanical 


resonance, impact, 

forces. 

Testing and Desiga 
The 


tubes 


development of rugged electron 


is a good example of the inter 


dependence of testing and design. lu a 


the creation of rugged tubes is 


about through a series of 


successive approximations. The develop- 


ment of a rugged tube might begin by 


applying appropriate mechanical tests 


to an existing commercial type whose 
electrical charac suit the in- 
tended application. The results of these 
tests would show in what way this tube 
type fails to meet the ruggedness re 


quirements. A preliminary revision of 


the tube de be made 


ign could the with 


the test results as a guide, and a hand 


made 


model 
rhe 


repeated 


constructed in the 
same te 


for this 


shop ould then be 


ts 


experimental tube 


Usually the tube would turn out to be 


improvement over the commer- 


type, but! some respects it might 
not vet 


fulfill the necessary ruggedness 


requirements. At this point the designer 
would probal have a « r of the 
direc mn to take in order to achieve a 
satisfactory rugged tube It might 
nvolve a search for better materials 


for use in tube 


of fabrics 


some elements, new 


method tion adapted t 


eventual mass production, or better 


geometrical cx nfigurations and align- 


ment of tube elements for maximum 


rigidity. The influence of each struc 
tural element on the over-all strength 
of the tube would be carefully con 
sidered. Thus, through a succession of 
several trial designs a suitable rugged 


tube would be evolved. 
At present the cost of rugged tubes is 


bout three or four times than 


But it is not un 
that as 


more 
conventional tubes 


reasonable to expect more is 


learned about production 
applicable to 
types the cost will be mucl 


and 
tube 
less and all 
preferred tube types will eventually be 
available in ruggedized form 


methods 


materials rugged 
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YOU Need! My PRACTICAL Training to Make Money in 


ALL KITS ARE YOURS TO KEEP 


Rad 


service work 


My Training Includes: 
Radio Servicing 


Television 


Frequency 
F M Modulation 


Public Address 
and High 
Frequency 
Applications 
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NOW IS THE TIME To Get Into This 
Fast Growing Industry —Prepare For A 
Fine Paying Job Or Your Own Business! 
If you want to get into } T n and Electr 
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trained 


abd 


HAVE BUSINESS 
OF YOUR OWN 


THIS TRAINING 
AVAILABLE 
TO YOU UNDER 
THE BILL 


SPRAYBERRY ACADEMY of RADIO, Dept. 25-E 
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NOW YOU CAN OWN 


PHOTOFACT 


this Amazing 
EASY-PAY WAY! 


Pay as you Profit 
Earn with it Now 
CARRYING 


NO CHARGES 
NO INTEREST 


NOW— you can afford to own the Service Data Library 
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WILL IMPROVED WITH 


WARD OUTDOOR AERIAL 


The lern acl of pictures by air « 
Satisfying mE ANS ¢ rtainmenut. But be satishec 
picture Com parabl a clas 1° motion picts 
Station in ar 1 unnecessary to 
HERE'S WHY: elevision waves are like light beams solid 
objects reflect gee refract them, making it impractical to 
pick up all stations fr n indoor aerial. That is why you 
d i 
In addit . in aerials have poor signal pickup making 
it dithcult to g ood pictures on all stations 
FURTHERMORE: Your indoor antenna may have a high 
level which increases the amount of interference as you ad 
vance the contrast control to bring up a weak picture. All of 
these technical difficulties are eliaminated by a WARD out 
door aerial installed by a competent radio serviceman. |: 
every case, a Ward outdoor antenna will improve reception 
over an indoor aerial. Also, Ward aerials are so well de- 
signed, they are attractive on a house. If is unnecessary to 


YrOMIISE 


WARD is the largest and oldest exc! 


Does the antenna on your automobile need repair? Replace it with 


WARDS'S 8-BALL — world's lorgest selling outo aerial 


WARD PRODUCTS CORPORATION 
1523 € 45TH STREET, CLEVELAND 


Division of the Gabriel Company 
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ROBERT A. SEIDEL has joined the RCA Stone in the presidency. Mr. Stone will 
Victor Divisio» as e-president in continue nem be board of 
charge of distribu- directors an sider f the Inte 
tion He resigned national Star iE Corpora 
his post as \ , . tion, another Jnternat Telephone 
president and « I and Telegre } or) on subsidiary 
troller of tl 
Grant Co. to assume ’ AEROVOX CORPORATION has purchased 
his new duties ' for cash the entire outstanding stock 
Hejoinedthe of the Electrical Reactance ¢ npany 


Grant organization which has plants eral inville, New 


in 1940 as comp York; Jessup, Pet vl lia; and Myr 


troller and was ippointed vice-presi- tle B 
dent in 1944 He is well-known for Ele« cal Re nee pany, which 
his activities in the National Retail will be ited as a wholly-owned 
Dry Goods Association, where he  subsidiar il ntinu inder the 
served a i member of the board manacen t naries Krampt 
of direct: iairman of the execu president ! ramp! will also serve 
tive committe iu! hairman of the as a director of the | ent company 
Association nn n govern 
ment affairs. He was awarded the as- RALPH BRENGLE, 
sociation’s gold medal of honor in ager of Pr 
1946 and a special citation of merit in his office to 
1949 tor 

Mr. Seidel is a member of the board will 
of directors of the American Standards duct sales fron 
Association and chairman of the Con ymipany 
sumers Goods Committe He will 
make the home office at Camden, New 
Jersey his headquarters 
NATIONAL ASSOCIATION OF ELECTRI- ‘ gtor 
CAL DISTRIBUTORS wil! conduct a se- Bivd., Chicago. T ‘hicago office will 


ries of meetings covering the problems continue t ame iddress inder 


facing distributors of electrical appli John Newman ! regional sales 
ances, television, and radios the earls Potter &€B 
part of January in Chicago é bled its engi 
The meetings, which will be held at ing facilities 
The Drake, find the association's Ma- new Main Street Plant 
jor Appliances Committee convening age: 
on January llth, the Radio, Television ELECTRIC Surrey CORPORATION 06! 
and Tubes Committee gathering onthe Chicag 1as been appointed selective 
lth ind the Electrical Housewares franchi al butor for the Chicage 
Committee meeting on the 16th area by Jolin M Industries, Ine 
The schedule coincides with the Fur Puramid Instrument mpany has 
niture Mart and Housewares Show be- named KOEHLER-PASMORE COMPANY. 
ing held concurrently in Chicago ENGINEERING PRODUCT, NORTHWEST- 
ERN AGENCIES, and INDUSTRIAL SPE- 
FRED D. WILSON was named president CIALTIES SALES as representatives ot 
of Capehart-Farns Corporation the firm DAVID RANDOLPH 
at a meeting the been appointe Y ic consultant 
WRITE FOR COMPLETE LITERATURE company’s board of Lafayette Radio: of New York 
: i directors held in KARL HASSEL has been elected to the 
ond Distributors New York post of secretary of Zenith Radio Cor- 
Throughout the U.S.A. ond Canada Mr. Wilson brings poration while JOHN KUHAJEK and 
to the Capehart- > ALBERT J. FRANCZAK have been named 


N Farnsworth organi- assistant treasurer and assistant con 
S PYRAMI D zation more than 25 troller, respectively IRVING 8B. 
\S CAPACITOR ve of experience SHURACK is the new regional manager 
\ $ | in manufacturing in the New York Metropolitan area for 

\ and sales in the home appliance fie nas Trans-Vue Corporation of Chicago 
of which 12 vears were served with the MAYFLOWER INDUSTRIES’ New Jersey 


PYRAMID ELECTRIC COMPANY 4 . ision of R Corp division h is been © - d Newark dis 


tributor for Ste inne television 


155 Oxford Street 1948 Mr. Wilson accepted a posi- and radio products SUN RADIO 
Paterson, USA in stant to the president of the AND ELECTRONICS COMPANY, INC.. 


Bend ” »plraince Tne and the new jobber for Peerless transform 
vane Poterson, No shortly fter became executive ers in the New York Metropolitan area 
vice-presider » succeeds Ellery W The formation of MARATHON 
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RADIO 


TELEVISION 


SERVICE 


If your televisor 


rewore 


Setvanis sign for wp 


RADIO TUBES 


peovuct OF sviv 


“it happened jest os 
in that mystery progres! 


giectarc peooucts mc 
a 


KIND OF MAS 
STALIN’ 


TELEVISION 
SERVICE 


Whistling sounds you 


of 
eye. Gott 


and grunt? Then 
man who duplays tix Sylvania They 
expert care, the hir tell 


Sylvania ads especially prepared to 
boost your service are telling 15.500,- 
O}) people from coast to coast all 
about the valuable service and parts 
you're offering them. Readers of 
these magazines are attracted to the 
lively cartoon-type ads, three of tion’s publications, help assure you a 
h are reproduc ed above The 


steady stream of new customers and 
tell them to stop at the Sylvania sign greater profit. 


of dependable service ... for the best 


radio and television repairs at the 
fairest prices! 


Hundreds of these readers are your 
potential customers, These humorous 
ads, running in the cream of the na- 


Phere’s Still Time To Cash In On The First 1950 Sylvania 
Service Dealer Campaign—Write Sylvania Electric 
Products Ine.. Advertising Dept. R- 1201, Emporium, Pa. 


SYLVANIASELECTRIC 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, 
FIXTURES, WIRING DEVICES, SIGN TUBING; ELECTRIC LIGHT BULBS; PHOTOLAMPS 


SYLVANIA’S EXTENSIVE NATIONAL ADVERTISING IS 
B ildi . 
Ullding business for every minute! 
== | 
Mo | 4 
10 VISION 
Ny calling the Dues your radio give ous 
LOOK FOR THIS 
SIGN OF DEPENDABLE 


SALES COMPANY has been announced wholesale distributors of radio and tel- 
by Ben Willig and Eddie Deutsch. The evision parts with he pry oni in 
company has offices at 466 West 42nd Philadelphia, has opened a new branch 


Il I] Street, New York MARVIN W. at 406 N. Albany Avenue, Atlantic 


pre sident of the uv Jersey 


motive Works, has been « a a di- unit ALLIED ELECTRIC PRODUCTS, 
know HOW TO. USE rector of the Westinghouse INC. has moved its Chicago offices and 


Corporation Lt. J. N. DU ay f warehouse to enlarged quarters at 426 
AN is L OSCOPE radio engineer for the FCC and its South Clinton Street in Chicago 
predecessors for the past 30 years, has RUBANE RADIO SERVICE has moved to 


retired from government service and 1903 Belair Road, Baltimore 6, Mary- 
will engage in the practice of consult- land 
Don't let the oscilloscope ing radio engineering in New Orleans 
“mp” ger CHARLES W. COLEMAN has been  ERLING G. FOSSUM has been appointed 
leorn to use it fully — and elected controller of The Workshop general manager of Stewart-Warner 
watch your efficiency soar 
This easy-to-understand Associates, Inc. of Newton Highlands Electric, the 
book by an expert gives you Mass Ame 
the fects and how-to- 
data you've been wanting. Radio Company has named BENRAY evision div 
DISTRIBUTORS of Brooklyn as exclusive Chicag 


distributors of ATR auto replacement An employe 


DERN OSCILLOSCOPES vibrators in the Flatbush area THE Stewart-wW 
AND THEIR USES FRANK W. TAYLOR COMPANY of Lic- Cr 


Witt, New York, will represent Cannon 1926 
of Alien B. Du Mont Laboratories, Inc. Ne Yorl ‘ Ulster 
326 pages, 370 illustrations, $6.00 ew ork cou ies north of Ister 
This | , Sullivan. and Dutchess EDWARD J. ignation of I 1 Insull, Jr. In his 
us big book gets right down to earth in ex 
plaining oscilloscopes (cathode ray oscillographs) BACHER is the new tube sales manage new position t ill be responsible for 
and showing exactly how to apply them to specify +t lt sas eti 
AM-FM.TV service jobs. No involved mathemat for initial equipment accounts i ill phase f engineering, production 
Fiest the author explains ° u cago irea wccording to an ind marketir dio, tel ision, and 
in easily understood terms, ! x y nouncement from National Union Ra- other electro produc wade by the 
»employ them on specific jobs 
receiver troubles to aligning and adjusting the mos dio Corporation ALBERT E. KELE- company. He 
complicated carcutts HER, JR., has been named manager of sistant to the 
WHAT IT IS—HOW IT WORKS Raytheon's mobile radiophone sales Was associat 
Introdu iten t = scopes EDWARD E. SCHULTZ and EMERY L. strument 
History of th ograph 
rineer and mechanical engineer, re- 
Tube pectively for Vagner Ine LAWSON, 
Seth R. C. COSGROVE has ened as exec- sé for the 


utive vice-president of Avco Manufac- Ae 


* 


rican Television and pany’s radio 


lamed presi 
il Mar 
MA) at 


ROLAND R. 
to the post of dis 


the Central 


EASY TO UNDERSTAND 
Each operation ts carefully explained in 
cluding the making of connections, adysust 


ment of circuit components, setting the os iw 


cilloscope controls, and analyzing oscillo 
scope patterns. About 400 illustrations, im 
cluding Interally dozens of pattern photos 
make things doubly clear 

Besides its radio and TV uses, vou learn 
about many oscilloscope applications im im 
dustry and teaching. Send coupon today 
for your copy of MODERN OSCILLO 
SCOPES AND THEIR USES. If not more 
than satished, return it after 10 days and 
we'll gladly refund the purchase price 


ELECTRONIC INDICATOR CORP. 


ew and larger 


St Brooklyr 


232 Madison Ave., New York 16, N.Y Yor INDUSTRIAL ELECTRONICS, 
s MOT ERN OSCILLOS INC. } ided a “ y 


Mict ur FIDELITY 
CHEMICAL PRODUCTS 


‘ N 
‘ Newat 
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he yeneral Purpose Os scope 
Power-Supply Circuits turing Ce yration. He will continue lent of the National Elec- 
© and Pos as a member of the board and ina t ifacturers Association 
I 9. Time-Base Cir ts consultin capacity to the manace ‘ the i ’ if ns innual 
A ment. He wi continue to repre meeting. He succeeds B. W. Clark of 
; HOW TO USE IT ON THE JOB il Div n the RMA Westinghouse 
10 Operation of the 16 Servicing Television ‘ nint 
Os pe Receivers of which he is president serving wit! Vit LAWSON as Vice 
: Il. Interpretation of 17. Use of the Radio De presidents are: C. W. Higbee of U.8 
Basic Patterns Transmitter 1 
a 12, Ausiiary Equipment 18. | the O has been appointed H. Jews Wes prouse 
13 Typical App stions scope Teaching Rlectru lame F. Lincoln 
the Electr In- 19. Additional Indust ct radio sales supe! he 
; dustry ai Uses of the Os visor for Phe Liv Electric Company, E. } 
i der v Ra > pe Potter eral Ele ( ur 
20. Photographing Cath New York State er, tre ind 
» iS. Serv 3 FM Radio ode Ray Patter District of the West A. F. Sheldon, Ke é Vu e & Cable 
Receivers (a) Glossary aa Electric Co. Everett Morss of S ° Wire 
Cable Co. was named treasuret 
with headquarters Ges 
i | in Rochester New L. W. ALEXANDER has been appointed 
r of tl Marketir Se ices 
Mr. Hand, a na 49948 Division in the Ge» 
ot tive of Englewood eral Elect ( 
the New Jersey, w formerly New York par : Electronics 
list t manager for th Vout P partment 
tthe ¢ if ind was employed by In his new po =x 
General Elect Sup} my for tion, Mr. Alexand 
me time a a district aj lance sales wre Was forme 
manage assistant 1 ir 
of the Receiver D ‘4 
ed ' ities of the department. v ivies ite 
| 
“ re} t f ket- 
| In wither ease. book is ot satisfactory. | 
\ \ i i 
| Name | tre eanir inds. has f nd ed t sche- 
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4 President, The Universal Radio Supply 
says Phil Kudler, Company, ees Angeles, California 


W.- at Universal Radio Sup} 


prefer the Rouiand TV Picture 
Tube line over all others and to: decicedly seliish reasons. Not only 
are Rauland Picture Tubes tops im quality pe:iurmance but by 
reason of this advantage, they are tops in scles as well and so we 
make more profit. Those kit builders who have used Rauland 
Picture Tubes have adopted them as their standard and these facts, 
coupled with being able to replace the tube in any set with a 
Rauland tube, means there is no sales resistance when 
i Picture Tube. Raulan 


we offer our customer a Raul i's new 


Luxide Screen Tubes with the black face are ‘out of this 
world’— no glare whatever and soothing to the 


eyes —no filter necessary.” 


Ravland Ravland 
Aluminized Tubes Luxide Screen Tubes 


cement tube that give ers The ‘ tional new Blach I 
han when their sets ere 1 \ notable imy ement in cont t 
t hter pict e thar tandard ture det The pec light t 
t nda de Re- the 1 e scree! p 
any magnetic tube —needs no ion trap ambient light from the phospho 
eliminates risk of damage resulting from greatly reduces halation—two reasons why 
inet adjustment. Boosts filter sales too pictures “wash out.” All-glass 12LP4A and metal 
ise the ext t ghtness carmes a ciear, cone 16AP4A are available for re placement ot 
ture tl h even a heavy filter. corresponding standard tubes 


THE RAULAND CORPORATION 
Perfection. Through. hres earch. 


4245 N. KNOX AVENUE+ CHICAGO 41, ILLINOIS 


January. 1950 
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TWO STANDOUTS 


OUTSTANDING LINE 
et // CHANNEL MASTER’S 


FAN-FLECTOR 


This sensational 

, new preassembled antenna, 

S$ the Fan-Flector, a development of 
Channel Master's research laboratories, 
is the most sensitive all-channel antenna 
developed to date. 

No high band attachments. 
No multiple lead in wires. 
No wasted assembly time. 
Dealer after dealer has made his most difficult 
fringe installations stick 

with the Fan-Flector, 

America’s fastest selling antenna. 
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BM312 Fan-Flector 13.75 
BM312X2 Stacked Fan-Flector 29.30 
‘ BM312X4 Double Stacked Fan-Flector 63.25 
\ 
La aa ii 
| 


HORIZONTAL POLAR DIAGRAMS GAIN CURVES 
Low band front-to-bock ratios between 3 and 4 to 1. “Most popular” conventional stacked conical antenna 
Lobe width decreases on high band for ghost-free (broken lines) compared to the stocked Fan-Flector 
reception. Vee Beam engi ing minimizes side lobet. (solid lines) 
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CHANNEL MASTER’S 


HIDEAWAY 
Combines 
THE DISAPPEARANCE 
OF A BUILT-IN ANTENNA 
with 
THE PERFORMANCE OF 
AN OUT-DOOR ANTENNA 
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Channel Master's exclusive Multifiex Action* 
enables this antenna to be hidden 

away behind the set when not in use. 

The elements can be arranged to 

form a horizontal Vee for any channel in 
any direction thus increasing the gain. 


The hand rubbed hardwood surfaces, 
nickel plated metal components and smart 
design makes the Hideaway 

the most attractive indoor antenna 

on the market today. 


LIST 975 


available in blond, 
mahogany and 


walnut 
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give the maximum in 
dependability and 
long-life... 


Trouble-Free Performance 
up to 450 Volts at 85°C 


Sangamo Electrolytics will measure up to the toughest 

assignments in television and other exacting equipment 

where ordinary components may cause premature failure. 

See for yourself how new 
standards of dependability and 
longevity have been built into 
Sangamo Electrolytics. Order 
For maximum dependability and long-life performance, from Sangamo Electrolytic 
choose Sangamo Electrolytics for original equipment or Capacitor Catalog No. 825, 
replacement needs they are better for every radio and which is yours for the asking. 
electronic application. 


Performance at 85°C makes Sangamo Electrolytics a 
natural for applications where high temperatures cause 
trouble. 


PAPER-MICA-SILVER- 
CAPACITORS 


SANGAMO ELECTRIC ComPAny----- 


SPRINGFIELD, ILLINOIS 


IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO — 
RADIO & TELEVISION NEWS 
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Here is Television at its finest! .. . brought 

to you by Midwest, for 30 years a leader in 

the field of radio and electronics. Immense 151-square 
inch screen on new 16° metal-glass tube clear, 
steady, bright pictures . . . Synchronized sound and 
picture that a child can tune in perfectly Highest 
quality FM sound Big 12” Electro-Dynamic 
Panasonic Speaker. Available in beautiful Television 
Radio-Phonograph Consoles, as illustrated, or in com 
plete chassis (not a kit) ready for custom installation 
in your own cabinet. And you can buy Midwest — 
Television at Low Factory Prices, with Low Pa Aye 
Down Payment and Long Easy Terms ; 

—and on 30 Days Trial! Send 

for Catalog TODAY! 


MIDWEST RADIOS 


featuring the latest Impr FM Circuit: 
and the New 3-SPEED RECORD PLAYER 


Powerful new 1950 
Series 16 and Senes 
12 AM-FM Radio 


ond Address (Please 


* Print) on Coupon: or Ic Postcard. 


Speed Automatic 18 RADIO & TELEVISION CORP 
Record Player. Taal § Dept X376, 909 Broadway, Cincinnati 2, Ohio 


BUY DIRECT FROM 4 Please send me your new FREE 1950 Catalog 
SA VE! 


CITY ZONE STATE 
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With television, vou see far beyond 
the horizon. Radio brings vou sounds 
from around the world, Electron mi 
croscopes peer deep into the world 
of the 


The and 


tree ot knowledge are 1 ted in creative 


infinitesimal 


other ke ives 


research —as carried out 
oratories Princeton, N. J. 
S¢ irch scientists seek 
principles, improve on old ones, or put 


them to new uses 


“Leep ore. Their wreots 


their achievement list are 


Already 


hundreds of important and basic develop- 


on 


ments in electronics, te levision, radio, 


electron tubes, radar, and recorded music. 


RCA research works continually to give 
vou better products 

Examples now working for vou in 
clude | sharp-eved In ive 
oO tele cameras, tele n 
pact port era 

| } } t vy RCA ek 
t t tl laving 
th the test rl hanger 
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RADIC CORPORATION AMERICA 


Leader in Radio — First Television 
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One of American Airlines’ postwar fleet of DC 6's. 


Ry 
JAMES HOLAHAN®* 


A briet review of the field of aircratt radie, 
covering the nature of the werk, the necessarg 


qualifications for entering this field, and 


the available eppeortunities. The various types ef radio 


equipment found in modern commercial planes are also dixcussed. 


N THE few brief years that comprise the hi 
aviation the expansion of air travel has be 
mendous. The blockade of Berlin has prover 


en tre 
1 to the 


world that life in a modern metropolis can, in an emer- 


sustained through the medium of air transport 


pite of the hazards of weather 


Throughout the United States hundreds of airfields 


military for training, are now servi 


ng uw 4 


commercial capacity as municipal airports. Few popu 


lated areas in the country are farther than 


from a local landing field. Foreign travel 


Giant wings and powerful! engines are st 
*s, former! red in weeks, into hours 
With expansion ot air travel new opportuni 
opening up forthe radio technician and electro 
cialist 
Practically every aircraft in use today, both p 
and commercially, ¢ ies some form of radio eq! 
ranging from a single receiver to complete 1 
electronic gear 
Modern day flying has placed radio in the es 


class. Improperly functioning radios are not only 


rt drive 
has ex- 
irinking 


ties are 


nic pe 


rivately 
pment 


racks of 


sential” 


useless 


but hazardous because such great dependence is placed 


upon them 

This was pointed out as far back as 1929 in an ar 
an unnamed manager of the National Air Transpo 
pany, when he wrote 

There is no question as to the assistance thé 
can give the air transport pilot. The problem is t 


against failure of the system. A catastrophe ma 
be caused if the pilot relies on radio and it fails 
one cause or another. It would be far better if 
no radio at all 

These were the days when flying its 
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and many airmen used radio with caution : distrust 
Today our entire system of instrument built 
around radio. Complete radio failure in an airplane 
could result in disaster not only to the occupants of the 
affected aircraft but to other aircraft in the vicinity 

The use of radio in aircraft has transformed the air- 
plane from a contraption reserved for daredevils to an 
instrument of commercial utility It permits the pilot 
to fly through the worst weather without reference to 
the ground. It gives him a course to tollow and enables 
him to keep in contact with ground stations and other 
aircralt 

Aircraft radio may be divided into two categories, com 
munications and navi ition he radio tear ¢ irried on 
any aircraft is used for one or both of these purposes 

The communications category includes voice trans 
mission and reception ot pertinent messages such is 
takeoff and landing instructions, flight plans, weather 
information, emergency calls, et« On long trips away 
from ground stations, such as on transoceanic flights 
is used 

The aircraft receives these voice and c.w. messages on 
the aircraft band (200-400 kc.) or on vhf. (100-150 me 
voice only) and transmits on a variety of medium high 
frequencies between 3 and 9 me. with 3105 ke. and 6210 
kc. being most frequently used in the United States. Com- 
munications trom air ‘round are also transmitted on 
any of the allotted channels between 100 and 150 mx 

Air navigation by radio requires more of a discussion 
An extensive system of radio aids to navigation, which 
form the civil airways of the United States, is maintained 
by the Civil Aeronautics Authority, an agency of the De- 
partment of Commerce. The principal component of this 
system is the radio range station 

A radio range station consists of a transmitter emitting 
a carrier on an assigned frequency in the aircraft band 
It has two independent r.f. channels differing in fre 
quency by 1020 cycles, controlled by matched crystal oscil- 
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A few of the radio operators employed by Trans World Air Lines. On these men fall 
the responsibility of transmitting important weather and flying data which keeps 
the planes aloft and safe during bad weather and good. clear skies and overcasts. 


The radio installation in the “Convair * This 300 m.p.h. 
40 passenger plane has a built in loading ramp. a cruis 
ing range of 800 miles, and an air conditioned cabin. 


is aware 
whict 


ntensity 


The v.h.t. transmitting and receiving equipment in 
stalled in a Beach Bonanza baggage compartment 


evel 
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the ene! 
equal inter 
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Actually the civil airways are aerial routes whos 


courses are determined by these beams While flying on iti ie wking 1 the low frequent 


ow, 
a 
the airways the pilot his px 
to the range statior he can te mal 
fy the type and imma of the rhe 
point directly over the range statior ntilie by tne 
of signal because the erti inter i tern ised 
liate ne e energy direct { | ne 
si il srea widens with he ht nd that easor 
3 alled the ne of silence Onn t ¢ the ne S 
iency rm wl h constant ‘ ‘ tte Z 
\ special receiver Is neces y 
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one Adcock ante the ther t the ode letter le et mu scalt 

f +) tation re tin tet rer 
A” is fed to one Adce thie il Nis Ted to the ride ve ht was 
A receive monitori! ‘ na pick up the 1020 merly the mpass 
is nds the difference be onfined to large aircraft only Now inu ure : 
ye y tone heard whenevet ome out with an ADF weighing 24 neludir the 
Tt 
systems is received wit! powe ipply 
ay the nm course or bean \bout the atest thing m radio t it I ‘ mr 
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lefinite course to follow etween and it 
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microammeter utilizing the 
il needle A glide path re 


ception due to precipitation static and the like ceiver controls the movement of the horizontal needle 


pilot determines this from the build or fading of signal horizontal needle of 


streng which can often be difficult in times of poor re- same meter face as the ver 


For r eat distances by radi such as in It operates on three crystal-controlled channels between 
transoce ing, a system called “lorar is used. The 332 mk ind 335 me The glide path signal when modu 
name is a coined word derived from the words LOng lated by 150 cycles will indicate position above the correct 

Developed during the war, this sys path while 90 cycle modulation is used to show position 
a receiver operating on a band just below the correct path 
frequencies. There is no audio. Pips Also used for blind landings is the much publicized GCA- 
the face of the cathode-ray tube furnish ground controlled approact \ the equipment that is 
. ation, which when applied to special loran needed in the aircraft u rder to use this system is voice 
charts ves very accurate fixes. The only installation re- communication between the pilot and ground. The path of 
quired the aircraft is the loran receiver the aircraft is accurately plotted and the pilot is literally 

Ground stallations consist of several pairs of trans- talked into a landing by round operators 
mittis yperating on the same trequency In Non-directional radio beacons and marker beacons are 
each | n ermed the “master” the other the “slave two more of the facilities offered by the Federal airways 
Sta t tem is based upon the microsecond inter- system. The former is simply a station transmitting a 
val t™ the reception of the signals emitted by the continuous carrier in the aircraft band interrupted by 
ma and it Slave regular station identifications. It is used only with dires 

A ton pecially trained in the loran method of tion finders as a hon g aid 
navigation ts uived to operate this system. It is possi Marker beacons are vertically directed signals on 75 
ble to obtain accurate fixes from stations up to 1500 miles me. These are located along the on cours¢ ft low fre 
distant by means of loran quency radio ranges They enable the pilot to definitely 

The instrument landing system may also be included in establish his position while flying the range 
the navigation category Iwo receivers and an instrument Thus it may be seen that the present day aircraft is 
panel indicator the main components of the ILS well equipped with radio gear. In flyit idio is essential 
equipment as it is installed in the aircraft Just as essential is the personnel which maintains this 

One receiver, the localizer, operates on any of six crys equipment 
tal-controlled frequencies located between 108 me. and Commercial operators iirlines, flight schools, charter 
110 n rhis receive tells the pilot, through movements companies, etc.) and most private owners who engage in 
of a vertical needle of a specially designed microammetetr regular and frequent flights away from their home airport 
whether he is to the mght or left of the runway. Actua have their radios checked periodically 
the needle is differentiating between an area of 150 cycle Scheduled airlines probably have as comp 1 radio 
modulation and 90 cycle modulation maintenance system as can be found in the aviation in 

The | of descent can be seen in the movement of a dustry. Here all radio equipment is given periodic checks ! 

A 4-place Stinson, a private aircraft, showing rotatable loop antenna 


The instrument panel of the DC-6 
Much of the responsibility for 
the safe operation of such sky 
giants rests with radio equipment 


An over-all view of American Airlines’ radio overhaul shop. As mentioned 
in the article. the large commercial outfits stress preventive main 
tenance and subject all radio equipment to periodic and thorough checks 
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according to the number of hours which the ship has 


flown There are checks approximately every 25 hours 
Each succeeding check involves more operations until, at 
the end of a set period of time, say 2000 hours, all the 
radio gear is removed for overhaul and bench checks 

Aviation companies have found that it doesn't pay to 
wait until a unit breaks down before servicing it — pre 
ventive maintenance is the watchword. Those used to 
servicing home sets would find aircraft radio quite differ 
ent in this respect--less than half the time is spent re 
pairing defective units; more time is consumed looking 
for troubles before they cause the delay of a flight 

The more technical aspects of an aircraft radioman’s 
job involve making new installations and modifying cer 
tain types (especially surplus) radio equipment, either to 
improve performance or to conform with government 
regulations In large companies very little of the instal 
lation or conversion work is left to the initiative of the 
technician. In small outfits the success of the installa- 
tions and conversions is largely dependent upon the skill 
of the technician 

The qualifications necessary for an aircraft radio tech- 
nician can be summed up in five basic requirements 

1. Technical knowledge. He must possess a high degree 
of widely diversified theoretical and practical knowledge 
of radio 

2. Mechanical ability. He must be able to work well 
with tools and be fairly skillful in designing and building 
things of a mechanical nature 

3. Familiarity with aircraft. Since most of the equip- 
ment is installed in aircraft, familiarity with the location 
of the power sources, switches, controls, etc., are of vital 
importance 

4. Physical fitness. This work involves a good deal of 
climbing in and out of tight places, much walking, and 
lugging of heavy equipment , 

5. FCC license A 2nd class phone is the minimum 
license requirement. If a man has the proper technical 
knowledge all the preparation needed to pass this exam 
is a study of the FCC regulations governing the holders of 
commercial licenses However a review of a question 
and answer” book (sold at most technical book stores) 
for this exam, might prove helpful to those who might 
be rusty on theory 

Now, providing a man has the proper qualifications, the 
next step would be applying for a position. Let us con- 
sider the main sources of employment. There are five 


1. Scheduled airlines 
2. Non-scheduled airlines 

3. Maintenance and overhaul! shops 

1. Civil service 

5. Own business 

The scheduled airlines hire the bulk of the personne 
ear major airline having in the neighborhood of 50 to 
175 men over-all, doing radio work. The starting pay is 
fair—about $1.52 per hour with periodic increases gov- 
erned by the length of service The work is shift work 
Working conditions and equipment are excellent. There 


is a Strict union shop with its attendan( seniority regula- 
tions 

Non-scheduled airlines pay on a par with the scheduled 
lines but do not offer the same security since the “non- 
scheds” have not as yet attained any rm of inherent 
stability 

The working conditions are just fair while ofttimes the 
equipment is worse. Here more skill and versatility is 
required. Hours are frequently long and i tular. How- 
ever, experience is plentiful and the oppor I 
gains that go along with new enterprise are ever present 


ities of high 


Maintenance and overhaul shops usually pay scheduled 
airline rates to the regular technicians but the rates of 
the leadmen and foremen are somewhat higher. Here the 
hours and working conditions depend upon many factors 
such as the size and policy of the particular shop 


Civil service positions are s¢ 
aircraft radio field as civilian technicians wth the armed 
services and with the Civil Aeronautics Authority 

With the latter the work is for the most part instal- 
ling and maintaining the ground stations of the radio aids 
to aerial navigation that span the entire country. Such 
positions for technicians pay between three and four 
thousind per year, depending upon the classification of 
the work. Announcements of examinations for these posi 
tions appear in the Civil Service periodicals 


Operating one’s own business will offer portunity 


only to those experienced in aircraft radio as well as busi 
ness techniques 

Not unlike similar ventures 
field it offers advantages, sucl u 
on the one side and disadvantages, like a seven day-ninety 


hour week, on the other 


For the benefit of those considerir in enti nto this 
phase of electronics let me outline briefly the future of 
aviation radio (Continued on page 106) 


(Below) The radio operator's siation in a Douglas DC-4. Note the 
many different types of radio equipment used in the operation of 
this craft. (Left) The radio panel of the four-engined “Constel 
jation.”” Because the “Connie” is used for long. over-ocean flights 
the radio equipment includes c.w. as wel! as phone equipment. 
‘Note the sending key in the right center of the photograph 


HADIO TELEVISION NEWS 


| 
} 
j 
ae 
| | 
Jin 


FREQUENCY 
MEASUREMENTS 
for Citizens Radio 


By HAROLD MeKAY 


Electronic Consultant 


Top and bottom views of 
the home-built test unit 
designed for adjusting the 
transmitter frequency of 
citizens band transceivers. 


465, and 470 me. and it is necessary to 
identify the correct frequency 

A calibrated receiver will locate 

these points readily but if this is not 

available the transmitter must be 

frequency test instrament covering 160-170 mc. FM 

broadcast stations are used as frequency standards. The transmitter is then tuned in on 

a receiver, on which the 465 me. har- 

monic of the oscillato in be heard 

HOSE who would experiment Radio frequency harmonics in the The transmitter is then carefully ad- 

with radio equipment for use in 160-470 me. region are accertuated by justed to zero-beat with the oscillator 

the citizens radio band (460-470 the use of an antenna connected to the Harmonics from the crystal can be 

mc.) will require certain test equip- plate of the oscillator. This antenna is heard at 465 me. even on such insensi 


Complete construction details for a_ single-tube 


ment in order to properly service and one-quarter wavelength (161 mm.) tive receivers as the BC-645, if the 
adjust their sets long receiving antenna ts brought within an 
Most important of the test instru In use, the oscillator should be com inch or so of the oscillator antenna 
ments which will be needed is a device pared at its fundamental with station It may be necessary to move the 
for adjusting the transmitter fre- WWY, by listening to both on any re- transmitter some distance away from 
quency within the limits prescribed by ceiver which will bring: in the station we receive! *comparing its signal 
the Federal Communications Commis- on 5 megacycles. If the crystal devi- 1 that from the crystal in order to 
sior ates too much from WWY, a small diminish the strength of the signal 
Commercial frequency meters which trimmer condenser may be placed in Continued on page 102) 
cover this band range in price from $42 parallel with the crystal to bring it to 


to several hundred dollars. These in- proper trequency Fig. 1. Schematic diagram of crystal oscil 
struments provide a degree of accu- Bear in mind that the 93rd harmonic lator for 465 mc. frequency measurements. 
racy Which is not needed for citizens of the crystal is being used at 465 m« 


radio Therefore mple devices may and any error in crystal libration is 
be constructed hich will serve the multiplied accordingly 
purposes and at a cost of $10 or less FCC requi nent wv Class 


zens ri » call for all operatior 

Crystal Oscillator ance and communication band 
One such device ? ’ with plus or minus 0.4 

lator, such j hown in Fig hi vides a bandwidth of 

unit employs m ystal nel illows 


available as a surpl yminal leewa) ically 
While 

design 
power! 


ment 


Is applied te the 
portion of thet 
tion of a large n 


and, in addition, pre 


tone composed powe iin | i ni tube 


which can readily be 


receiver 
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LTHOUGH £Stratovision experi- 
ments in the United States 
have been suspended tempo- 

rarily, there are many TV authorities 

who believe it is the only answer to 
truly adequate “nationwide” video cov- 
erage—including the small towns and 
rural areas as well as the large metro- 
politan centers of the country. Five 
years ago (1945), the Westinghouse 

Electric Corporation, in cooperation 

with The Glenn L. Martin Co., an- 

nounced the intention of developing 
this system in the United States 

What is Stratovision? 

It is airborne television—transmis- 
sion relay from planes in motion at 
high altitudes. By raising the broad- 
casting antenna to greater heights 
relatively large improvements in v.h.f 
(very-high frequency) and uh 
(ultra-high frequency) transmission 
range may be obtained. “Radio” hori- 
zon distances, of course, are largely 
dependent upon atmospheric cond 
tions. A transmitting antenna 300 
feet above the earth’s surface has a 
“line of sight” distance to the horizon 
of 211 miles, and this distance rough! 
represents the service area of such a 
v.hf. or u.h.f. transmitting antenna 
Assuming true spherical earth condi- 


tions, calculations indicate that tele- 
vision coverage over this large dis- 
tance is attainable with powers 
equivalent to those used in present-day 
commercial television stations 

A transmitter operating at 600 
megacveles, airborne 30,000 feet above 
the surface of the earth, with an effec- 
tive radiated power of 25 kw. assumed 
will achieve a field intensity of 2 mill 


volts per meter for a 30-foot high re 


ceiving antenna, out to 238 miles. This 
distance represents the coverage from 
an airborne station over the earth 
Minimum values of field intensity 
occur at several points closer to the 
transmitter and fall below the value 
of two mv/m. required for service 
These minimums will not occur at the 
same distances for a different receiv- 
ing antenna height. This makes it pos- 
sible to increase the field intensity at 
any location by changing (either rais- 
ing or lowering) the receiving antenna 
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Fourteen planes would provide adequate coverage 
for approximately 78%, of the people in the U.S.A. 


THE ANSWER? 


By KENNETH R. BOORD 


by a few feet. Energy at the receiving 
antenna arrives from the transmitting 
antenna over two paths—a direct path 
and a reflected path. Thus, the net 
energy at the receiving antenna is a 
vectorial addition of these two com- 
ponents. As the distance between 
transmitter and receiver is changed 
(or the antenna heights are changed), 
the changing vectorial relationship 
produces nulls and maximums. There 
are as many nulls between the trans- 
mitter and its horizon as the number 
of half-wavelengths that the receiving 
antenna is above ground. It is de- 
sirable to reduce the receiving antenna 
height as the receiver is moved closer 
to the transmitter, even to the point of 
laying it close to the ground when the 
location is near the transmitter. 

Naturally, terrain factors influence 
the coverage obtained, and these fac- 
tors have a greater attenuative effect 
in the u.h.f. television band than in 
the v.h.f. band 


Testing 


The Westinghouse and Glenn Martin 
companies undertook two series of 
flight tests to study the propagation 
ind plane motion effects. The first of 
these studies was made with a twin- 
engine PV-2 aircraft, capable of opera- 
tion at 25,000 feet. (This ship was by 
no means of the type suitable for day- 
to-day broadcasting but was quite suit- 
able for propagation measurements. } 

Two transmitters were installed in 
the unpressurized cabin of this ship. 
A 250-watt transmitter, operating on 
107.5 me., and a 5 kw. (peak of pulse) 
transmitter operating at 514 mc., were 
flown at various altitudes away from 
Baltimore (Maryland), and continuous 
igs of field intensity were made 
it locations ranging from Norfolk 
(Virginia), to Pittsburgh (Pennsyl- 


record 


vania), and Boston (Massachusetts) 
flight-test 
period using PV-2, measured field in- 


During the one-year 


tensities were compared with calcu- 
lated values and effects of motion of 
the plane upon the pulsed waveform of 
the 500 me. transmitter were studied 
No effects of the motion of the plane 
were found except for the expected 


The experimental Stratovision 
stetion (a modified B-29). 
flying at 25.000 feet over 
the Pittsburgh area, rebroad 
cast telecast picked up from 
the east coast television 
network over an estimated 
area 525 miles in diameter. 
Programs from the ground 
stations are picked up on the 
antenna projecting above 
the tail, and rebroadcast 
from the long. mast-like an 
tenna extending down from 
the nose of the plane. 


variation of field intensity as the dis- 
tance changed Measured field inten- 
sities agreed with calculated values 
reasonably well when the receiving 
antenna site approached a true spheri- 
cal earth condition. Departure below 
predicted values was noted when the 
receiving antenna was down behind a 
hill. In a comparison study of meas- 
ired and calculated values when the 


receiving antenr 


i Was set up ona 


beach at Norfolk (\ inia) the total 
path between transmitter and receiver 
being over the waters of Chesapeake 
Bay—it was noted that even with this 
ideal “spherical earth” location, the 


minimums were nevet 
culated 


As a result of these tests. the two 


is deep as cal- 


companies were encouraged to « quipa 


for actual picture 


more suitable plane 
transmission in accordance with com- 
mercial television standards. 

A complete set of modern TV trans- 
mission equipment was built and in- 
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1 C. E. Nobles (shown at left), originator of the Stratovision system for airborne television and frequency 
modulation transmission. monitors the television signal received and transmitted from the Stratovision airplane. 
Ben Carroll (shown at right), Martin Stratovision project engineer, listens at the sound monitoring position. 


? C. E. Nobles at the twin video monitoring boards in the experimental Stratovision airplane. 


The boards are so 


arranged that each can be used separately to monitor the video signal coming to the plane or the signal being 
transmitted by the plane, or they may be used together so that the signal picked up by the plane appears on one screen 


while the plane’s broaicasted video signal is monitored on the other. 


The TV picture is viewed on the large screen. 


3 Angus A. Macdonald (left) and Larry Smith, Westinghouse engineers, record current and voltage readings of 


the 1000 watt transmitter used to rebroadcast frequency modulation sound signals from the airplane. 


This 


transmitter plus the TV transmitter and the other equipment aboard the plane generated so much heat in early 
flight tests that a refrigeration system, capable of air conditioning a seven room house, was installed promptly. 


B-29 
military armament rer 
room for the 


Fortress” 
oved 
TV equipment. 
pressurized 


stalled in a 
with all 


“Super 


to make 
This 


engine 


aircraft is a four- 
high-altitude airplane capable 

ol eration at 30,000 feet. 

installed in 


his ship consisted of receivers capable 


‘vision equipment 
f receiving standard commercial tele- 
n stations or a special 547.5 me 

y link from the We 
udios in Baltimore (Maryland) 
ransmitting capable of 


stinghouse 


equipment 
emitting 5 kw. of video and 1 kw. of 
sound on TV Channel 6 (82-88 mc.) 
and monitoring and control equipment 


were also installed. In addition 


transmitters 


ther 
operating on 1 me 
(with 200 watts cw.), 750 me. (with 
200 watts c.w.), 3300 me with 
50 kw. peak of pulse) insti | 
to carry out further propagation meas- 


urements 


were 


Receiving circular 
cated on an 
mast atop the 
antennas were used t 
ard ground ions for 


The ve 


dipoles were lo- 
eight-foot 


vertical tail fin 


streamlined 
These 
receive stand- 
re roi deast 
was chosen as a 


January, 1950 


location for 
was 


the receiving array be- 
cause it the spot most isolated 
from the transmitting thereby 
reducing the receiving 
weak signals in close proximity with 
the 5 kw. video and the sound trans 
mitters. This location plus 
filters made it possible 
commercial channel except Cl 
where the lower sideband components 
of the Channel 6 transmitter 
relatively high 

In broadcasting 
transmitting 
tically 


array 
proble ms of 


the use of 
to receive 


inne 
were 


main 
hung ver- 


position, the 
antenna mast 
downwards. This mast carried 


a two-element turnstile array for the 
Channel 6 ] 


video carrier, a single-ele- 
ment 


and 


sound antenna 


duced some 600 h.p. of additional dra; 
to the plane in ite of its 
streamlined. This array, of 

was retractable for take-offs and land 


ings 


being 


course 


Power for all equipment ob- 
tained from three 15 kva., 500-cycle 
alternators coupled directly to the 
plane's engines. The plane used a 70,- 


was 


000-BTU-per-hour air conditioning sys- 
heat 
compartment 


tem in order to 
from the 


Without air « 


dissipate the 
operating 
mnditioning, the 
iched 
spite of 


compart- 
134 
the fact 
temperatures were £o 
nheit 


ment temperatures r¢ 
Fahrenheit in 
that outside air 

es Fahr 


equipment 


grees 


was 
Fe br 


cedure 


flown more or 
larly from June of 1948 to 
1949 Usual flight pro 
take-off 
and) was to climb to operating 
During the 
equipment 
and checked 


g altitude, the plane wa 


ru 
iary of 
after 


from Baltimore 


at Baltimore hour 

to climb 
brought on the ai: 
Upon reachir 
flown away f 


was 
out 
om Baltimore while con- 
tinuous 
and range measuren 
made. The 
Baltimore 
Channel 6 

After each 
wrote in to 


propagation measure 

ents were being 
of WMAR-.-TY of 
were 


program 
usually broadcast on 
flight, many TV fans 
describe results of the test 
at their particular location. These re 
ports from the public were numerous; 
several hundred letters were received 
(Continued on page 145) 
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A Crystal Receiver 


with Transistor Amplifier 


Fig. 1. Top view of receiver. The 
crystal triode a.f. amplifier strip 
is mounted on rear. One sec- 
tion of tuning condenser is used. 


By 
RUFUS P. TURNER, 


SHE Raytheon’'s 
new CK-703 crystal triode opens 
up a new the 

radio experimenter. Recommended for 

use at frequencies up to the video 
range, this commercial transistor can 
be used as a medium mu af. or rf 
oscillator, or control 
and lightweight 

may be built 
around crystal Enterprising 

radio men undoubtedly will find a 

host of applications for this device 

This article describes a simple crys 

tal diode broadca receiver with a 

triode amplifier \l- 

this ll not ope: 

iker, it ive a wall 


impedance 


introduction of 


field of interest for 


amplifier “tube 
small-sized 
equipment 


triodes 


Simple 


electronic 


crystal 
though 
loudsp. 
food signal 
phones 
good outside an 


connected 


vund 


provided 


Fig. 3. Under chassis view of the receiver 


showing components and simple wiring. 


Fig. 2. Crystal triode a.f. ampli 
fier strip. All parts except the elec- 
trolytic “cathode” condensers are 
mounted on top of the bakelite. 


The recent appearance of the transistor on the 
commercial market opens new fields to the radio 
experimenter. One of its uses is discussed here. 


£ satisfaction may be de- 
rived from its operation, and some ex- 
gained as 


great deal of 


perience with crystal triodes 
well 
Before desvribing the receiver, how- 
we will explain briefly the 
1cteristics and construction of the 


crystal triode 


Features of Transistor 


rhe transistor is a germanium crys- 
tal device. It differs from the familiar 
crystal diode, of which the 1N34 is a 
well Known example, chiefly in that 
the transistor has two catwhiskers in- 
stead of one. One whisker, called the 
emitter, acts in a manner comparable 
to the grid of a triode vacuum tube. 
Che point of the second whisker, called 
the collector, touches the surface of 
ermanium crystal extremely close 
contact of the 
like the plate of a 
crystal itself 
| triode 
le to the cathode of a 


the 


first 


the place 
isker and ‘ts 
(called 


terminolo 


however 


unit, bei 
long an 


is a small-sized 
inch (maximum) 
in diameter. The 
703 is a cylindrical 

the crystal is 

This shell serve 

collector 


nickel 


terminal. T n ind 
whiskers are cx o two 
contact pins wl 

insulating 
brass shell 
pins in bottom 
an input (em 
and ou imped- 
ance of 10.000 ohm s rated at 2 
milliwatts 
an o f 16 db 


onms 


power output with 
The 
power rating i he basis of a 50- 
plied to the 


portant 


microw emit- 


elec- 


turr 
tul 


Receiver Circuit 
the complete schematic for 


ely 


employ- 


iode audio 
he pu ! r, Ly-Le, is a stand- 
1 of the type 


I 
ard broack 


HATE 
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4 head 
t is sto a ter Lat 
ce tenna and crcl. A trical characteristics of the CK-703 
é From the impedance ratings, it is ¢ 
evident that a conventional amplifier 
; ee circuit employing crystal triodes must 
a provide for an impedance step-down 
sae between stages. This means that in- 
- 
tubs Unlik tube terstage transformers must have a 
ms emitter (grid) of the crystal triode is step-down @l—Ns ratio 
ie biased with a low positive voltage, 
h nega e voltage Another im Fi 1 i 
27) = portant difference is that the crystal the receiver I ‘ | . 
triode has a low-impedance input and conventior xcept for tl 
a high-impedance output. The recom mer 
ended « ol for the tran- 
4 The CK:703 (See Figs. 5B and 7) 
oH 
a 


used in midget receivers (J. W. Miller 
20-A). This coil has been center tapped 
in order to match the impedance of 
the crystal detector er tively 
and to improve selectivity. The center 
tap must be provided by the 
since this coil normally is not supplied 
with one iccomplished by 


more et 
builder 


runing is 
means of a midget 365 ssfd. variable 
condenser, C 
The detector diode is the new Syl- 
IN54 high-efficiency unit rhe 
cathode of this diode is connected di- 
rectly to hig . f a 500 ohm 
load 
terminal of the first CK-703 socket 


vanta 


resistor the emitter 


with 


the author 


emitter 

amplifier 
has employed base ‘cat * re- 
sistors, R:, R,, and R,, in each stage 
Collector current flowing through each 
of these resistors develops a voltage 
drop which is applied as a small posi- 
tive potential to the emitter terminals 
The 500 ohm value is correct for R,, 
R,, and R,. Reducing 
decreases power output and 
distortion. While there has been some 
criticism regarding this method of 
yperation, it has given satisfactory 


this resistance 


increases 


operation in practice 

The interstage transformers, T, and 
T:, employed by the author are U.T.C. 
rype SO-2. These trans- 
(high imped- 


sub-ouncers 
formers are connected backward 
is, the normal secondary 
ance) is connected to the collector out- 
put of one crystal triode, while the 
primary (low impedance) is connected 
to the emitter input of the following 
crystal triode. While these transtorm- 
ers were not designed specifically tor 
this application, they have approxi- 
mately the proper turns ratio for the 


impedan transiormation 


required 
an very small in size 
fidelity an indi ial 


mnect the trans- 


ro improve 
builder may 
prefer to shunt 
formers to keep d.c. out of 
ings 

The headphone ire connected 
throug output jach 
the collector of the iast cry 
and the neg battery 


Operation ol i air ¢ 2000 


series 


phones has 


will be 
choke and condenser 
ment to keep the d« 
phones 
A single 45 volt 
power and 


Volt ele 


collect 
ot each 


must 


danuary, 1950 


cond 
must center tap 
Single-crrcunt insulated ph 
S.p.st. toggle ow 
T 
T.C. $0.2) 


matching trans 


sfail rectifier 
transistor amplifiers 


battery 


Fig. 4. Complete circuit diagram and parts list for the crystal-transistor receiver. 


TYPICAL OPERATION 
Emitter Voltage 
Emitter Current 
Collector Voltage 
Collector Current 
Transconductance 
Emitter Impedance 
Collector Impedance 10,000 ohms 
Average Power Output 2 milliwatts 
Average Power Gain 16 db 

MAXIMUM RATINGS 
Collector Voltage 70 v. 
Collector Current 4.0 ma 
Collector Diss'pation 200 milliwatts 
Emitter Current 10 ma 


$000 micromhos 
0 ohms 


Table 1. Electrical characteristics of CK-703. 
terminals of electrolytic 
Cy. and C, and also to conne 
rround 
easy to make a mistake n 
since radio techni- 
ed in the opposite 
ting “B-mint 
{ ith 


positive battery terminal to 
will be 
these connections 

cians are well-schoc 
procedure of 
and the 
bypass ¢ 
tal triodes 


out if the 


conne 
negative terminal 
ondensers to groun 
will 
battery polarity 


cetinitels 


Coustruction 


At this writing » sockets have been 
tured for For this 
“ason author 
8S gives con 
home-made soc 
two com] 1 socke 
the socket could 


maller in size 


Fig. 6. Home-made water type 703 sock 
Bottom view shows (transistor plugged 
socket with the two base pins in con 
with the wire springs. Brass shell for 

gripping the CK-793 case is shown at right. 


EMITTER (GRID) 
(C) COLLECTOR (PLATE) 
(8) BASE (CATHODE) 


(A) 


BRASS SHELL 
(BASE CONNECTION) 


PHENOLIC END CAP 
COLLECTOR PIN 


EMITTER PIN 


Gs) 
COLLECTOR PIN 


EMITTER PIN 


HEIGHT 76" MAX 
DIAMETER 255" 
PIN SEPARATION. O78°(ON CENTERS) 
PIN DIAMETER. 


(8) 


Fig. 5. 


sistor. 


(A) Circuit symbols for the tran 
(B) Details of CK-703 crystal triode. 


that good contact be 


Fig. 7. Three new CK-703 crystal triodes 
The contact pins are the collector (plate 
and emitter (grid) terminals. Brass shell is 
connected to the crystal and is the base 
Triode is .78° by .255 


cathode) termina! 


Cx 703 Cx 703 CK 
= 
® as || 
R.. Ry, Ry ohm, w. res. 
C,— i365 jd. var. cond «Ve 
4. 
C,, 
J 
ie 
4 
| 
be burned 
s reversed |__| 
made separately to the outer metal : 
shell of the CK-703 and to each of the 
ee ead- base pins. Whatever type of contact is a 
Gum been satisiact ry in this ised, it must grip the shell and pis 
circuit ee ead who is firmly but without bendin twisting 4 
‘ event that t 
] ‘ r crysta eadphor mechanically proficient may prefer to r dentin Soldering to the CK-703 i * 
to ce 
ecessary follow an entirely different de not advised 
oup/ing arrange The basic requirement in the tran (Continued on page 153) % 
out of the head o 
ttery is employed 
issed by a 10 ald 
lo Vii ondense! ‘ 
There is sufficient voltage drop ac SS 
the high-impedance wind s of the 
two transtormers to reduce tne ollec- 
“aon 
t to-base d.c. voltage in ea ampli 4 
fier stage to about 37 volt tl 
It is absolutely imperative that 
and of the three crystal triodes be ot —. ~ my n 
served For this re I © ca cle 5 “ 
terminal ol OGt is bee 4 
in Fig. 4, and so ive e . 
mmm be careful to ground the | ve f § 


The BEGINNING AMATEUR 


Part 12. Covering the radio ham and how he can 
prepare tor a career in radio and electronics 


industry. 


By ROBERT HERTZBERG, 


ANY young men take up ham radio as a hobby 
1 and become so engrossed in it that they decice 
to make electronics their life work. This is a 


perfectly natural development and should be encouraged 
by parents, because radio in its multiple ramifications of- 
fers almost unlimited opportunities to serious, diligent 
workers 

Former and present hams are scattered throughout 
every level of the radio game: engineering, manufactur- 
ing, selling, advertising ind servicing. The 
history of the art is full of the names of hams who made 
Edwin H. Armstrong, whose invention 


broadcasting 


good ina big way 
of the regenerative, superregenerative, and superhetero- 
dyne circuits, and of FM broadcasting easily rates him the 
title “Radio's No. 1 Wizard,” still talks proudly of 

pioneer amateur station of 1906 in which he started 

famous researches Allen B. DuMont 
synonymous With television, Was an active ham two 


whose name 


ades ago while he was an engineer with various 
firms The huge organization which he now heads 
direct outgrowth of a modest laboratory-shop 
the basement of his home in 

1931. Sound broadcasting as we 

beginning in 1920 with WSXK 

yard garage of Frank Conrad 

modest rig became KDKA, anc 

ant chief engineer of Wes 

merous awards for his accom] 

coni himself, the man who 

at the turn of the century wi his den f « 
d when 
Wireless) experin its \ h odds 


munication through space i carcely 
he undertook his initial 
and ends of equipment, just as many an aspiring 


today! 
Amateur experience is valuable to the embryo engineer 


This article concludes the series. 


Radio engineers at work in the elec- 
tronics laboratory of the General Elec- 
tric Co.. Syracuse. Elaborate equip- 
ment setups of this kind are common. 


because it gives him a feeling for the practical side of a 
science that too often wanders into the realm of abstract 
mathematics. Since a ham is by nature an experimenter, 
a ham-turned-engineer is likely to use his soldering iron 
as well as his slide-rule, with very beneficial results 
tecause electronics plays such a large part in our na- 
tional military establishment, the Army, the Navy, and 
Air Forces practically compete with each other to get 
hams to join up All the services offer extensive courses 
of training to further the technical competence of the men 
and women who are responsible for the operation of bil- 
lions of dollars worth of radio-radar equipment The at- 
tractions and advantages of serv » careers appeal to 
nany young men. As with industry » services are loaded 
with hams in all ranks, from priv s and seamen to gen- 
erals and admirals. Lieut. G LeMay, former 
commander of the U.S. Air For it rn y and present 
commander of the Strategic A mn d, is an ardent 
ham of long standing and w 
air almost nightly with a D4 
electronic technicians run by 


re sO many amateurs tt inst rs 


ind the students, that the genera mos} f these 


places almost resembles that of a “ort Mon- 


home of the ri gna ol, there 


stooned with 

among 1 officers ther 
system would get « 

Assembly 

am? 

whose objective i ir ery 

A sojourn of four ‘ oO ized college of- 

g the degree 4 more 

mmonly, bachelor engineering 

.S., E.E.). Some Is gis ipplicants an en- 

ce examination, regardless of ir pre US training; 

admit high school graduates ot rth of their 


1as alone. A man studies basic electrical engineer- 


RADIO & TELEVISION NEWS 


4 
; 
4 
é 
£ 
ae mouth, N. J. thd 
10 


= 
ing and majors, or specializes, in electronics or communi- are the basis for selection of prospective employees by 
cations toward the end of the course. After graduation, many employment managers 
he can take further specialized courses at universities that A man who cannot show a degree from a recognized in- 
have advanced facilities, and he can obtain additional de- stitution of learning, but who obviously knows a great deal 
grees, such as master of science or doctor of science. If about radio, is almost automatically classified as a “tech- 
his money, his eyesight, and his girl friend don't disappear nician This is a catch-all word meaning little because 
in the meantime, he can work up to the degree of doctor it is such broad'term, but it does serve to separate the 
of philosophy and earn the right to be called “Doctor college-trained men from all others. Many “technicians 
Whoozis” in academic and technical circles are employed in responsible jobs in large factories, labo- 

No matter how much practical and theoretical instruc- ratories, and telecommunications installations, but on the 
tion and experience a radio man has had, he is not con- pay and recognition levels they rate below engineers A 
sidered an “engineer” by the great majority of radio- highly competent “technician” can be a self-taught man 
electronics companies unless he can show a B.S.E.E., as virtually without formal schooling. Starting as a ham at 
a minimum An engineer, by commonly accepted stand- the age of 15 or 16, assiduously studying the excellent 
ards, is a man who can undertake original design work on “amateur handbooks ivailable for a few dollars, and 
projected equipment, or do a major revamping job on ex- gathering practical experience with tools, meters, re- 
isting equipment; he can also do research work on circuits ceivers, transmitters, etc., an intelligent lad can really 
tubes, materials, etc. Although degrees mean only that learn a lot before he reaches voting age. He probably 
the holder has boned his way through college and are no knows much more about some phases of radio than does 
indication of native intelligence, ability to get along with another youngster who studied electronics throuch this 
others, or willingness to work, the fact remains that they time, but his deficiencies will show up very quickly in a 


WHAT LEADERS IN THE RADIO FIELD THINK ABOUT HAM RADIO 


RADIO & TELEVISION NEWS asked a few prominent figures in the radio field for their opinion 
of ham radio as a background for a career in electronics. Here are their exact replies: 


** AMATEUR radio has been a valual net ping me to keer 
t of 1, es thar t ed t 
Marc Dat Atlant with w telex p ‘ 
I i c te radio has paid double dividends. I vel 
} 
Mt ur st And, by cont \ 
fast I h ‘ 
hee ty 
‘ f t 
t lt ‘ 


George E. Sterling, Federal Communications Commu ner 


M 
bh te 
t u ‘ 
tn heey k 
t pok 
H t 


Dr. E. W. Engstrom, ¢- president, mm 


danuary, 1950 


+ 
if 
> 
3 
| 
‘ 
A vital 5 | 
Dr. L. R. Fink. mgr., Electronus Lab., General Electric ¢ Syracuse, N.Y 
of research, RCA Labs, Princeton, N.] 


Service technician at work in the radio Another shot of the radio maintenance > 
maintenance shop of American Airlines, shop of the American Airlines at LaGuardia 
located at LaGuardia Field. N. Y. He is Field. This technician. using highly accu 
shown aligning a high-frequency aircraft re rate test equipment. is checking the calibra 
ceiver with the aid of a signal generator. tion of a direction finder before installation. 


real test. For example, the “technician,” with his bench- are too old to start. Is there still a career for you in 
acquired “know how,” is able to assemble and repair com- radio? Most definitely, Yes. There are excellent resident 
plicated equipment, such as a radar set, with ease and radio schools in several parts of the country where you 


confidence. However, he’s lost if the device starts to give can get concentrated, relatively short-term instruction in 
false readings, because he doesn't know ordinary geometry one or several phases of radio. Upon completion of the 
much less solid trigonometry, and radar is all a matter of course, you are fully qualified to work as a service tech- 
angles in space. Here is where the “engineer” steps in nician, factory production man, or radio station attendant 
and earns his salary He solves the problem in a few Don't for a moment think that you are an “engineer,” be- 
minutes because he had solid trig and a dozen other forms cause you're not. But don't let that bother you. For many 
of difficult math drummed into his head all during his col- of the jobs in radio, technicians are actually preferred to 
lege course It might be said that mathematics is the engineers 
dividing line between the true engineer and the technician if you can't get away from home to attend out-of- 
Some radio executives think that too much emphasis is town school, you can do very wel even be ‘Yr with 
placed on math in some schools, at the expense of prac correspondence courses Thousar successful, inde 
tical training in the lab or field This tendency is prob- pendent service technicians throughout the country can 
ibly the result of our wartime (and even current) need testify to the value of mail-order iining rhe lessons 
for “brainy” guys who can use higher forms of math to are carefully organized into small units, and you can do 
solve the fantastically complex questions that arise in con them as slowly or as quickly as your ability to assimilate 
nection with lided 1 siles, nuclear physics, radar and them permits. And it’s not merely “book learning’: with 
telemetering, supersonics as applied to aircraft, ete. Many most of the courses you now get actual equipment that 
capable radio engineers who finished their schooling be you assemble and operate yourself. With one television 
tween ten and twenty years ago are quietly taking re- course there is provided a complete kit for an RCA 630TS 
fresher courses at night; they find that the young squirts receiver 
they hire fresh from college as their assistants know more One very important feature of the correspondence 
theory and math than they do! training is financial: You can pay for most of the avail- 


Suppose you can't afford to go to college. or feel that vot (Continued on page 131) 
it you pag l 


= Troubleshooting in an experimental A typical assignment for a graduate en 
circuit setup with a bench full of labora gineer. checking the performance of an ex 
tory equipment is an everyday job for a perimental piece of high-frequency “plumb 
trained engineer. This is the electronics lab ing.” Another view of the electronics lab of 
of the General Electric Company in Syracuse. the General Electric Co., Syracuse, N. Y. 
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ANY hams and experimenters 
have been searching for an 
-~ antenna that will give out- 
standing results on two meters and 
still fit into the family budget 
The type of quad to be described has 
a lower angle of radiation than that 


of the original cubical quad, because 
it is mounted horizontally instead of in 
accordance with the diamond mount- 
ing system used with the original 
quad. Height is not too important in 
using this type ol Getting 
the array above trees and surround- 
ing objects is all th is necessary for 
DX work on two meters 
Front-to-back rati« s very good 
With a field-strength meter you will 
obtain readings only within 30°, stand- 
ing 50 feet away from the front of the 


intenna 


juad. Impedance is approximately 150 
hms, with one director loop and one 
reflector The results obtained with 
this quad seem better on horizontal 
polarization than on 
tion 


vertical polariza- 


Making a frame, 18 by 36 inches in 
size, is the first step, using 1” by 1 
wooden strips Take care to make this 


is light as possible, yet sturdy enough 
to withstand bad weather. For good 
secure constructior lot the ends of 
each strip and use small bolts 


The radiator is made by winding two 
turns of No. 12 wire around the center 
of the frame with one-inch standoffs 
‘*h corner to give the wire a 19- 


inch lenyvth for each side 


! Space the 
turns five inche ipart; no matching 
stub is required at this point The 
150 ohm feedline is connected to the 
ends of the loop 

Construct the director by making 


one turn of No. i2 wire, spaced 15 


inches from the ente of the two-turn 


loop, wound on the inside of the frame 

with insulator n nted one nel 
ve each corn eavu a 17-inet 

length of wire for ea sick ft 

10-inch matching tu i fastened te 

th i +) one-t 0] P 

match can be dete ed | 

r the leneth « he tu A shortir 

bar w save a t of time Howeve 

4 ece ot onr twir ead 
‘ experiment vith different 
The reflector ! ed from two 


January. 1950 


The antenna is bu!'t on a simple 
wooden frame. A pipe mast is used 
for support and permits rotation, 


By G. P. OBERTO 


A three-element, high-frequency version of the 


quad antenna, giving a unidirectional pattern. 


sections of No. 12 wire, 10% inches 
long for each section, mounted on a 
22-inch board; the first two insulators 
are mounted one inch apart from the 
center of the board, and the last two 
are mounted 10', inches apart from 
the inside insulators The board is 
fastened on the inside, 10 inches from 
the center of the two-turn loop A 9 
to 10-inch matching stub is also re 
quired at this point 

Although it was not tried, it is prob 
able that the reflector could be a du 


Construction details and dimensions for the antenna. Rigid construction is necessary. 
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By JOHN T. FRYE 


NLY a coal dealer could have 
seen anything good about the 
bleak January day. Before day- 


break a mixture of rain and sleet had 
begun to fall, and now at nine o'clock 
in the morning it was still hissing 
against the window of Mac's Radio 
Service Shop and slowly but surely 
oating everything outside with a 
sheath of ice 

Inside, though, things were proceed- 
1 quite normally. As usual, Barney 
was trying to beguile some informa- 
tion out of Mac, his boss 

and so,” he was saying, “when I 

started to build this little phor>-ampli- 
fier for Margie, I needed an output 
transformer I found those three on 
the bench there in my parts collection 
but they have no name on them 
There's no way of Knowing whether 
any of them will match a 6K6 to my 
four-ohm voice-coil Unless you know 
what impedances an output trans- 
former was designed to match, you 
might just as well not have the trans- 
forme! 

‘Well, now, I wouldn't say that! 
Mac exclaimed ir 


a startlingly-good 


imitation of Gildersleeve's Peavy 
Without further comment he clipped 
a couple of test leads to the secondary 
of one of the transformers and then 
inserted the other ends of the leads in 
the filament-pin holes of the four 
prong socket of the tube tester. With 


the v.t.vum across these leads he 
manipulated — the filament voltage 
switch and the line voltage adjust 
control until he had exactly one volt 
across the voice-coil winding. Then he 
measured the voltage across the 


primary winding 
rhe procedure was repeated with the 
other two transformers, care being 


Mae and Free Estimates 


taken each time to see that exactly one 
volt was applied to the normal sec- 
ondary. The primary voltage readings 
were respectively 30, 35, and 43 

“If you put an a.c. voltage into one 
winding of an unloaded transformer 
and measure the voltages appearing 
across both windings, the ratio be- 
tween these two voltages is very near- 
ly equal to the ratio of the number 
of turns of wire on each of the two 
windings. Since our v.t.v.m. does not 
load the windings,”” Mac went on, “we 


can safely figure that the secondary- 
to-primary. turn ratios of these three 
transformers are 1/30, 1/35 and 1/43 
“Very interesting, professor,’ Bar- 
ney applauded, “but so what?” 
‘So-o-o0-o, there 
tween the turns ratio of a transformer 
ind the impedance ratio of the wind- 
ings. It is given by this formula,” Mac 
said as he scribbled on the blackboard 
at the end of the bench: N ZZ 
N stands for the secondary-to-pri- 


s a connection be- 


mary turns ratio; Z, is the impedance 
to be used across the secondary and 
Z, is the impedance or plate load re- 
sistance presented by the primary. If 
we substitute the turns ratio of the 
first transformer and the four-ohm im- 
pedance of the speaker you intend to 


use across the secondary, we get 
1/30 
“Squaring both sides gives us: 1/900 
When we ‘cross-multiply 
up with Z 3600 ohms. I 


ime method, we find that when the 
ther two transformers are used on a 
four-ohm voice-ce¢ 
primary impedances of 4900 and 7396 
ohms. What was the load 
your 6K6 

“It was 7600 ohms: so that number 


three job will be very fine business. 
Now why didn’t I think of that?” 

“Probably because you were too busy 
scheming how you could get me to do 
the work for you,” Mac said dryly. “I 
suggest you write the turns ratio on 
each of the transformers. Then if you 
ever want to know if one of them will 
work in a particular spot, you can fig- 
ure it out.” 

“Check!” Barney said as he carried 
out the suggestion. “And while you are 
in such an informative mood, I'd like to 
ask you something else: what do you 
think about giving free estimates on 
radios? I see where a guy across town 


is advertising this feature 

“I feel about the free estimate as the 
New England preacher felt about sin 
I'm ‘agin’ it,” Mac said promptly. “In 
the first place, if you will think the 
thing clear through, you will see that 
it is neither ‘free’ nor an ‘estimate 

“What you have to keep in mind,” he 
went on, “is that a service technician 
has just so many hours of work to sell 
each week. His income depends di- 
rectly upon the time he spends with a 
hot soldering iron in his hand, If he 
gives some of this time away for tree, 
he simply must get more money for the 
working time left That means that 
the cost of the ‘free’ estimate is sim- 
ply passed on to the other customers 
rher charges 


in the form of | 
“Does making an estimate take 


much time? 

“If it is of any value, it does. Finding 
what is wrong with a radio is always 
the thing that takes both brains and 
time. Fixing it is usually accomplished 
by a few passes with the diagonal cut- 
ters and the soldering iron. Before you 
can say how much it will cost to repair 
a set, you have to restore it to good 
playing condition That means tubes 
must be checked 
located and removed and new ones 
‘tacked’ in place, circuits must be 
aligned, etc If these things are not 


done, your estimate is nothing more 


defective parts 


than a guess 

“Well, what's wrong with that? It 
is an estimate, you know 

‘Yes, ] know, and vou know, but the 
customer doesn't. To him an ‘estimate 
is actually the determined cost of put- 


ting the set into first 


course, if you find out that you have 
made a mistake and the bill is less 
than you anticipated, he is delightfully 
surprised; but if tt 
you calculated, he definitely feeis that 


cost is mor than 


Is a horse on you 

“The thing to do, then, is to make 
the estimate plenty high 

That is exactly what happens in 


free estimating, because the ¢ 
must be made quickly. Not much time 
can be squandered on a free service 
Even a veteran service technician 


though, never knows when what looks 


a simple blown bypass condenser 
job will develop a noisy if. or output 


transformer when the set is thoroug} 


warm, or even a warped speaker cx 


may show up at this time rhe only 


thing to do is to make the estimate 


(Con .inued on page 147 
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A. W. Behrend of Television Engineers. 
Inc., Chicago. checks a Sentinel Model 
400 TV receiver during service test. 


Part 21. Covering horizontal automatic frequency 


control systems used in present-day TV receivers. 


YSE OF the incoming sync pulses 
to trigger and control the verti- 
cal and horizontal sweep oscil- 

lators represents the simplest, most 
economical, and most direct method of 
controlling the motion of the electron 
beam in the image tube. Unfortunate- 
ly however, this method possesses 
limitations and disadvantages which 
outweigh its economy and simplicity 
Perhaps the greatest disadvantage is 
its susceptibility to noise disturbances 
arising from electrical apparatus and 
equipment operating in the vicinity of 
the receiver. The noise pulses, combin- 
ing with the video signa! and extend- 
ing usually in the same direction as 
the desired sync pulses, pass through 
the same stages as the pulses, and ar- 

itors They do 
their greatest damage when they ar- 


rive at the sweep oscill 
rive during the inter between sync 
pulses If the amplit 
iently great, they will 


ide of the noise 


pulses are su 


tr ‘r the sweep oscillator, initiating 
a new cycle prior to its proper time 
When the vertical! oscillator is so trig- 


gxered, the picture will move vertically 
either up or down, until the proper 


sync pulses in the signal can again 


orizontal oscil 


assume control. If the} 


lator is incorrectly triggered, a series 


Fig. 1. Condenser discharge in grid circuit 
of blocking and multivibrator oscillators. 


of lines in a narrow band will be jum- 
bled, giving the appearance of streak- 
ing or tearing across the image. When 
the interference is particularly heavy 
and persistent, the entire picture be- 
comes jumbled and may even be 
thrown out of horizontal sync perma- 
nently, requiring manual adjustment 
of the horizontal hold control 

Of the two sweep systems in a tele- 
Vision receiver, interference is par 
ticularly destructive to the horizontal 


INCOMING SYNC PULSES 


scr vee 
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GENERATOR 
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Fig. 2. Block diagram of an a.i.c. system. 


system. To understand why this is so 
we must examine the nature of most 


interference voltages and their effect 
upon the vertical and horizontal sweep 


oscillators 


Whenever a blocking o itor is 
triggered by a syne pulse, for exan 
ple ts rma ilter a short period of 


conduction, becomes highly negative 


due to an accumulation of electrons 


on the grid condense This negative 
voltage is ifficient to keep the tube 
beyond cut-off until the charge on the 


grid condenser has decreased to a 
value at which current is permitted 
once again to flow through the tube 
In most circuits now in use, the con 
denser discharge occurs in the manner 
shown in Fig 


l. At the start, the dis- 
charge is fairly linear 


However, as 


MILTON S. KIVER 


the amount of charge contained in the 
condenser decreases, the discharging 
rate decreases, too, and for more than 
half the discharge cycle may be said 
to be exponential. In Fig. 1, the ex 
ponential region extends from points 

Now when the negative charge 
present on. the grid condenser is large 
the oscillator is relatively immune to 
incoming positive pulses With con- 
tinued discharge, however, the im- 
munity decreases. Experience has in- 
dicated that off-cycle triggering of the 
enerally concentrated in 
the last 15 per-cent of its discharge 


oscillator is 


eycle. This is true regardless of the 
frequency at which the oscillator is 
operating. Hence, one would expect to 
experience equal difficulty with both 
deflecting systems in the receiver 
hat this is not so is due to the nature 
of the noise pulses and the type of 
filters inserted before each sweep 0os- 
cillator 


Yorse pulse s which are most trouble 
some to television receivers possess 
high amplitude but are narrow in 
width or, what is the same thing, are 
of short duratior ‘The energy in 
noise pulses is distributed over a wide 
range of frequencies. In order for a 
peak to occur, the phase relationship 
among the various frequencies must be 
such as to permit them to add, form 
ing the high amplitude pulse or peak 


This condition, however isuaily exists 
onl for a bret interval, which ex 
plains the narrow width of these pul- 
se ) When the pulse reach the path 


leading to the horizontal sweep oscil- 
lator they are readily passed because 
f the short time-constant of the filter 


leadin to the horizontal system A 
short time-constant filter is necessary 
because the horizontal syne pulses 
themselves have a time duration of 


only 5 microseconds. On the other 
hand, the filters leading to the vertical 
system have a long time-constant and 


automatically act to su] ess the ef- 


fects of all horizontal sync pulses and 
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. 3. Schematic dicgram of the a.f.c. 


TOP DIODE (A) BOTTOM DIODE 


Fig. 4. Combination of the sync pulses 
and the sine wave from the horizontal 


(c) 


oscillator in the discriminator circuit. 
rhe 
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presence of this low-pass filter 
network) 1s 

the greater immunity 
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an integrating 


responsible for 
to 
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course, when a 


tem 
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of 
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automatic tt 
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system 
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al control 
to ope 
output 
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the 
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In 
tems 


spec 
ite at 
tne 
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the 
next 


an set 


15,750 cycles of 


and 
oscillator controls 
the beam across 
of the tube he 

step is to synchronize the frequency of 
this with the incom- 
ing horizontal sync pulses of 
nal, and this is 
an intermediate stage 
the following names: control tube 
a.f.c. phase detector, or horizontal syne 
discriminator. Whatever the name, the 
purpose of this intermediate network 
compare the of the 
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illator in the 
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Fig. 5. (Left) Waveform produced at the plate of V.. (Right) The same wave 
after passage through the ditterentiating network of C.. R. of Fig. 3. 
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During one half-cycle, the top end of 
the secondary of T, is positive, forcing 
V,, to conduct. The current flows from 
cathode to plate, through the top half 
of the coil, through R, and R, back to 
the cathode again. The voltage devel- 
oped across R, is such that the bottom 
end is negative and the cathode end is 
positive Throughout this interval 
V,, is non-conductive because the sine 
wave volt: applied to its plate is 
negative 

During the next half cycle, V,. con- 
ducts and V,, is cut-off. Current now 
flows through this tube, up through 
the bottom half of the secondary wind- 
ing of T,, through R, and R, back to 
V again The voltage developed 
across R, is such that its top end is 
negative. If the circuit is operating 
properly, the voltages across R, and R 
will be equal. However, if these two 
voltages are added, the resultant will 
be zero because of the back-to-back 
placement of the two resistors. In this 
circuit their voltages are added, which 
means that no output voltage will be 
obtained, using this network alone 
However, inspection of the circuit re- 
veals that the horizontal sync pulses 
are also inserted into the circuit by 
means of C, and R 

C, connects to the output of the 


r 


sync separator and transfers the hori- 
zontal pulses appearing here to R 
where both V and V receive this 
pulse voltage in equal amplitude and 
phase. Now, let us see how this af- 
fects circuit operation 

A horizontal syne pulse can arrive 
at one of three times. It can appear 
across R, when the sine wave voltage 
at 7, is zero; it can arrive when V 
is conducting; or it can arrive when 
V.. is conducting. If the pulse arrives 
when the sine wave applied to each 
tube is passing through zero, there will 
be no change in circuit conditions. The 
incoming synchronizing p ilse appears 
across R, and combines with the sine 
wave voltage from each half of the 
secondary coil T, to form the driving 
voltage for each diode. If the pulses 
arrive when the sine wave voltage 
across T, is zero, Fig. 4A, then each 
diode will receive the same pulse volt 
age and the same amount of rectified 
voltage will appear across the diode 
load resistors R, and R The total net 
output from both tubes will be can- 


celed because their load resistors are 


connected in opposition back-to- 
k 

Note again that the reason each diode 
produces equal voltages across R, and 
R. at this moment is because there is 


wave voltage and each tube 


eceives the same synchronizing pulse 
voltage from R 


Suppose, howe 


er, that the pulse ar- 
rives at some other instant. Two such 
situations are shown in Fi iB and C. 
In Fig. 4B, the pulse arrives when the 
t diode V.,) is positive and the bot- 


viously, then 


ere i on ne ver ré more 


January, 1950 


Fic. 6. When the frequency of the horizontal sweep oscillator is not in step 
with the incoming sync pulses the image will appear in one of these forms. 


to V,, will make its grid more positive to reach V,. A hold control is available 
On the other hand, if we consider the in case the oscillator frequency should 
situation of Fig. 4C, we see that R be too far from the frequency of the 
will develop the greater voltage and incoming pulses to permit lock-in 
that, on the average, the voltage from Horizontal Discharge. A horizontal 
the combination will be negative. The discharge tube, V,, follows the horizon 
effect on V, will be different in each tal oscillator and produces, in its plate 
instance. It is seen, therefore, that the circuit, the peaked deflecting voltage 
double-diode arrangement of V, is a which is needed for the horizontal de 
very sensitive phase discriminator and flecting coils. In V,, the Hartley oscil 
will develop an output voltage which lator is connected between the cath 
may be negative, zero, or positive de ode, control grid, and scv-een-grid. The ' 
pending upon the phase of the pulses plate circuit Contains only a resistance | 
with respect to the voltage generated and consequently the waveform found ; 
by the Hartley oscillator here is not the symmetrical sine wave 
The d.c. voltage developed in the that would be produced by a resonant i 
phase discriminator, together with a circuit; rather it has the torn own H 
fixed negative biasing voltage ( 2 in Fig. 5 (left). The peak-to-peak volt t 
volts) is applied through the long time ize on the grid of V, 1 about 130 
constant filter of C., R, and C, to the volts This grid swir produce a 
grid of a reactance tube, } This tube square wave in the plate cuit, with 
is so connected that its plate current 1 peak-to-peak voltage of 225 volts 
is 4O degrees out of phase with the The square wave } atte ntiated by 
voltage across it and it functions as C, and R,, resultir n the waveform 
an inductance Since V. is connected shown in Fi > ir 1). The positive 
directly across the tuning coil of the portion of the differentiated wave ts 
Hartley oscillator. changes in its plate sufficiently sharp to trigger the d 
current will produce changes in the charge tube. Normally, the di roe 
frequency of the oscillator and torce tube is cut-off due to bias produced by 
the oscillator to operate at the tre grid rectification of the pulses from 
quency of the synch izing pulses the oscillat ©} itive tip of each 
rhe d.c. voltage oped at the phase pulse tI bias and d $ 
discriminator is fed directly into the the tu ivy moment con 
grid of the reactance tube and there duction this period, the plate / 
by controls the plate current flow. In rita to cathoce potential 
this manner all differences in fre and The d harge, how 
quency between the synchror ng ever ete due t R. and R 
pulses and the Hartley oscillator are both o ‘ n serv with « 
instantly corrected When the conduction period of V, 
( R, and ¢ smooth out any r apid end some voltage rematir on ¢ and 
change if dey 1 in the phase condenser charging tart from this 
discriminator by pulses. Only point and rises slowly until the arrival 
the relatively slow changes in frequen of the next positive pulse Phe deft 
cv caused by difference between the tion waveform p ced by this action 
horizontal os¢ ator and the incoming is received by the following horizontal 
horizontal syne pulses are permitted (Continucd on page 128) 


Fig. 7. The waveforms obtained at pin 2 (shown at left) and pin 7 (right) 
of the 6ALS phase discriminator tube (V,) in Fig. 3. These represent the 
normal waveforms which will be recorded when a signa! is being received 
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CONVERTING 
The TR-4 for 420 me. 


By D. H. ROGERS,” w2MLr 


It is easy to convert this Abbott 


transmitter-receiver to 120 me. 


The only changes required arein 


detector and oscillator circuits. 


HE Abbott transmitter-receiver 
TR-4 has earned a good name on 
two meters, but its day 
Two meters has gone crystal control, 
and neither the modulated oscillator 
nor the superregenerative detector of 
the TR-4 is equal to present conditions 


is past. 


Fig. 1. Transmitting oscillater circuit. 


tt 


LC 


B+ 


4700 ohm, 2 res 
Half-wave transmission line (See text) 


RFC., RFC 


6” diam. form, % 


Side view of the Abbott TR-4 


transmitter-receiver. 


No panel 


assembly changes are required. 


So a once sweet portable rig gathers 
dust on the shelf, while the band is 
given over to the SCR-522, the ARC-5, 
and the superheterodyne converter. 


Dust It Off For 120 


But anything goes on the 420 mega- 
cycle band. Crystal multipliers and 
superheterodynes are not required un- 
der present conditions of band popula- 
tion. The TR-4 will do the job, and is 
a natural for the ham who wants to 
pioneer. A few hours’ work, and you 
can get on and 
thrills of exploring a new band, ana- 
lyze new conditions, and set new rec- 
ords. 

The conversion described here re- 
quires replacing the detector and oscil- 
lator circuits, but uses a minimum of 
new parts. Its simplicity and effec- 
result from using half-wave 
lines. They are large enough to work 
with conveniently, and permit retain- 
ing the tuning condensers, 
which are modified by splitting the 
stator plates and using the outer ends 


operate, share the 


tiveness 


original 


of the line elements as stator posts. 

At these high frequencies an ordi- 
nary tuned circuit is hard to handle 
The coil shrinks to a single turn in the 
form of a hairpin loop, and is equiva- 
lent to a quarter-wave line, a large 
part of which is inside of the tube 

Condenser leads must be prohibitive- 
ly short, and the condenser has to be 
tapped on part way down the line 
because it cannot connect any nearer 
the tube than the socket 
Under these conditions it is hard to get 
good performance or to cover the 
whole range from 420 to 450 mc. 


elements 


41 Fourth St 


With a half-wave line 
can place the tube at 
condenser at the other, with the point 
of maximum current falling at the 
center. The condenser leads ther 
come part of the line as effectively as 
do the tube leads 


however, we 


one end and the 


Oscillator Conversion 


The transmitting oscillator 
push-pull 6J6 tubes with a plate line 
and a grid The tuned-plate, 
tuned-grid circuit is shown in Fig. 1 
and the mechanical details in Fig. 3. 
The terminals of the HY-75 socket ari 
used as tie points for the grid 

and heater leads. The tube 
mounted exactly 1's” above the chassis 
and the line elements are anchored to 
the socket terminals with #22 wire be- 
soldering twisted in 
slightly from the condenser to 

proper spacing ( do not bend 
them in place, to avoid cracking the 
ceramic insulator) and the condenser 
plates are soldered directly to them. 
The new stator made by 
cutting the old one in two, removing 
a strip to provide clearance. 
frequency 


uses 


col 


shelf is 


fore They are 


aution 


plates are 


Fine 
complished by bending the grid loop to 
increase or decrease the area it en- 
Major changes in calibration 
require shortening or lengthening the 
line The range of the 
trolled by the plate spacing in the 
condenser In the model, the band 
covers the from 5 to &5, fre- 
quency increasing with reading. Here 
a se" shim was used to space the 
stator plates from the rotor plate dur- 
ing soldering 

The current maximum in the line 
can be located by touching one of the 


1djustment is ac- 


closes 


dial is 


con- 


space 
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elements while watching the plate 
milliammeter. This point of no-reac- 
tion will be found a short distance 
above the sockets. The antenna should 
be coupled here. The coupling loop is 
supported by an insulator mounted on 
a long bolt to permit adjustment. It 
must be fairly loose to secure good 
speech quality at high modulation 
levels Under these conditions the 
transmitter draws about 50 ma. at 300 
volts This rises to 75 ma. if oscilla- 
tion is stopped by placing a finger on 
a hot point of the line. 


Detector Conversion 


The superregenative detector uses a 
955 acorn tube with a half-wave tuned 
Jine. The circuit is shown in Fig. 2 
and the mechanical! details in Figs. 4A 
and 4B. The separate cathode choke 
is used to avoid introducing hum volt- 
age into the detector when operating 
from a.c, power. The values of grid 
leak and condenser C, (Fig. 2) were 
chosen for the best combination of 

and smooth operation. To 
iis end it was found neces- 
sary to remove the original .004 afd. 


urther tl 


mica phase-shifting condenser between 
the tube and the audio transformer, 
and to add a 5000 ohm resistor across 
the primary. The plate supply bleeder 
was also adjusted to provide a higher 
voltage range than that orginally af- 
forded 

The detector line is sli htly skewed 
to secure 
and the 7F7 first audio. This shaping 
is easily accomplished by twisting the 


ends of the elements slightly after 


learance between the tube 


forming. The close spacing provides 
better performance than wide spacing 
probably by impedance matrhing the 
tube lead inductance and element 
capacity. It also affords a means of 


1950 


January. 


Rear views of con- 
verted TR4 transmit- 
ter-receiver. The re- 
ceiver section is on 
left and the transmit- 
ter on the right. The 
“Send Receive “switch 
may be seen at upper 
right, mounted on 
panel. The antenna 
connections on this 
switch must be 
changed (see text). 


fine frequency adjustment. The band- 
setting can be trimmed by adjusting 
the spacing at the top of the bend, and 
held by cementing in a small block of 
polystyrene, as shown in the photo- 
graph 
The condenser plates are cut and 
mounted like those in the transmitter 
section, except for the use of a %." 
spacing shim in order to secure wider 
frequency coverages. The additional 
range is desirable to allow for detun- 
ing by the antenna and to help in 
Fig. 2. Detector circuit diagram. Mechanical 
details of the assembly are shown in Fig. 3. 


other fellow in case he's 
out of the band. (It shouldn't happen, 
but pioneering involves risk.) In the 
model, the band extends from 25 to 80, 
with dial set for readings to increase 
with frequency. Dead spots were en- 
countered until the 100 gssfd. heater 
supply bypass condensers were added 
at the chassis and the “Send-Receive” 
switch was reconnected 
“Send-Receive™ Switch 

No change need be made in the 
lower switch section except to short 
out the HY-75 filament contacts so 
that the 6J6’s will stay hot. The an- 
tenna section, however, must be com- 
pletely rewired according to Fig. 4C. 

The change provides a short circuit 
across the receiver antenna coil dur- 
ing transmitting, and across the trans- 
mitter antenna coil during receiving 
to prevent absorption. This is par- 
ticularly noticeable in the receiver as 
a dead spot which can be tuned with 
the transmitter dial 

The antenna coupling coil should be 
changed as shown, so that it can be 
coupled to the current maximum of 
the grid element. One side of it must 
also be grounded through an rf. choke 
to prevent interference from local 
broadcasting stations from reaching 
the high impedance grid circuit 


locating the 


One important precaution must be 
observed at these ultra-high-frequen- 
cies. Put the unit back in the metal 
box and tighten all screws before at- 
tempting to judge performance. Radia- 

(Continued on page 130) 


R 22 megohm, w. res 

Re—5000 ohm, w. res 

Ry— 39,000 ohm, 2 w. res. 

R,—Oniginal 100,000 ohm regenerative control 

R.— 150,000 ohm, 2 w. res. 

Suatd. pigtail ceramic cond 

Cy, Co—100 pigtel ceramic cond. 

Co—Original 250 pultd. cond 

LC—Half-wave transmission line (See text) 

T Original audio trans 

RFC., RFCs, RECs, RECy, REC... 
220 on 3/16" diam. form, long 

955 tube 


oh 
le 


Fig. 3. (A) Shelf for transmitting tubes, drilled for Cinch sockets. Made from 1/16” phenol 
fabric. (B) Push-pull grid coil for transmitter. Made from = 20 A.W.G. tinned copper wire 


(C) Tr line el 


t (see text for twisting). Made from ‘s” copper rod or wire. 
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Make Your Own 
PHOTOCELL 


By 


GUY DEXTER 


Fig. 1. External view of the exposure meter us 
ing a home-made photocell. The Weston Sensi 
trol line of microampere relays can be operated 7 si a 
directly from this selenium self generating cell. illuminated, a sr og but useful voltage 
will be set up. The plain meta! face 
will be positive, and the selenium- 


plates, and the selenium-coated face is 


Parts of a small seleniam rectifier are used coated face negative. This voltage 
to build this compact “Photronic™ type cell. or ta 
relay directly, or it may be applied to 

the grid input circuit of a vacuum tube 
to operate a heavier relay. It will also 

HE electronic gadgeteer knows cell will produce a voltage, without the deflect a d.c. microammeter directly 

of many interesting experiments aid of any externa) battery or power A complete, rugged photocell is 

to perform and of serviceable de supply, Whenever light strikes it. The tained by mounting 
vices to build using the electric eye self-generating photocell is the type securely in j housing and 
Just a few of these are intrusion (hur- found in the familiar photographic ex- providing out] rmini The fin 
glar) alarms, “customer announcers” posure meter ished cell may 


in a Variety of 
for stores, passing object counters Self-generating photocells are rathe1 experiments or may installed per- 
safety devices for machinery, head- expensive for the amateur electronic manently in electronic equipment \ 
light-controlled garage door openers experimenter For this reason, they single 150 milliam| selenium recti- 
room door openers, light meters, pho seldom are bought for the 


prime pur- er costing less in one dollar will 


tographic exposure meters olor pose of amateur experimentation furnish enough plates to build five 


matchers, light-beam telephones, pho However, few amateurs know that a photocells This ar le describes the 
toswitches tor turning on artificial good photocell of this type can be home simple constructior f a simple self- 
lights when sunlight dims, and speed made very i A simple light-sensi- generating photocell an eXpos- 
(revolutions r-minute) counters ive element for a home-made cel] ure meter using one 
The owner in electric eye need no chemical processing by 
never be lost fo n y oti l is 


bhere 


Description of the 
Home-Made 


Appearance i co 
tails of the p 
milliam- 


Sle has five plates, eact photogt Apri 
the latter tyne the working d 


i plate taken from one of 

lenium rectifiers widely 
electri instormerless ra 
tubes, (2) photocondus . in dio power s j The 150 n 


(3) pr otovoltaic « 


to the ‘rim b The unit is diameter 
in } *k ch 
generating i , ove ‘ f . of o if » inch thick type | 


is emplove 


Fig. 2. Photocell parts ready for assembly (Lett) Jar top has been drilled 
and the banana plug and contact strip installed. Other parts (|. to r.) are: 
rectifier disc, transparent window disc, and contact lug-screw assembly. (Right 
Small selenium rectifier provides the light-sensitive plates for five photocells. 


kitchen 


sembling ti ‘ the open front 
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rw 
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| 
: 
‘ 
tin 
tional de 
ih! shown in the 
1) and 5) and 
1A) 
ay" 
i 
is- 
the completed cell Detore its transpar- 
mu ent window-disc was cemented in place 
A banana plug | vided for e 
iN double purpose f plugging the unit 
tion A screw nal with 
“hi {ay ug. on the back of the case (see F 
a Ta »), is the second photocell connectic 
\ > = The case is a screw ir cap macs 
ot black plasti ir tops of this ty 
i ~ Mus furnishings stores. After as- 
50 


the case is covered with a protective 

disc of transparent, colorless celluloid 

or other p ic which adn light 

rays but protects the c I dust 
and vapo 

Construction of 1e cell is shown in 

The lig Siti rectifier 

back of 

top with it | m-coated 


exposed to receive incoming light 


screw which 
sses through 

hole in the center 
and throug! 
back of the 
secures this 
between it 
ance hole in 
der this nut is a second solde: 
Figs. 4A and 5) 
selenium-coated 
nal circuit The 
arating the screw 
from the selenium is necessary 
since the seleniun ating on most 
rectifier plates does not extend un- 
broken to the edges of the central hole 
Without the washer the lu would 

the uncoated portion of the 
metal plate and short-circuit Con- 
nection made to the unco 


e by 


Building tastructions 
Secure 


jum rectifier 


January, 


Fig. 3. (Left) The photocell plate peeps through a relctively large hole cut in 
the end of the box. The meter deflection was caused by the photographic lamps 
(Right) Simplicity of construction and wiring are apparent in this illustration 


SELENWM SURFACE 
BAKELITE WASHER 


TRANSPARENT WINDOW 


SOLDER LUG BENT TO 
CONTACT SURFACE OF 
RECTIFIER PLATE 


PLAT 
ONNECTING OF 
RECTIFIER PLATE TO 

BANANA PLUG 


BLACK PLASTIC 
Jar Toe 


1- BANANA PLUG (POSITIVE OUT- 
PuT TERMINAL) PuT TERMINAL) 


0-100 OC 


™ 
poate 


CoaTto 
RECTIFIER 


Fig. 4. A) Mechanical details 
show construction of photocell. (B) 
Circuit diagram of exposure meter. 
The case is a plastic jar top. 


Fig. 5. Both output terminals are visible in this photograph. Cigarette package 
shows comparative size of completed cell. Inset shows the selenium recti 
fier plate bolted in place. The banant plug. contacting the back of the plate 


is the positive output terminal. 


The lug-holding screw. contacting the sele 


nium surface, provides the negative output terminal at the rear of the case 


AL 
~ 
rays. Contact to the selenium surface 4 
is made by means of a solder lug bent “— , inf 
downward to rest firmly upon the 
| 
wectirien 4 
— 
Rays 
| 
| 
face of the rectifier platy means of 
a narrow, flat strip of brass or phos- fe ; 
phor bronze attached to the banana 
Ne 
strip mounted in place prior to bolting 
the rectifier plate over it 
Of 
(1 le n 
ihis unit ist be an 
unpainte i model Several commercial : 
tiflers ire completely lipped in 
nt whic ; the “< ' plug. Fig. 5 clearly illustrates this as ind ‘4 inch wide Drill a 6-32 clear- ; 
‘ ‘ sembl, ince hole neat ne end of thi tri 
ve selenium surface from light rays ; 
ad es mod te nsat aati 1.) Cut a flat strip of thin brass or ind make rivht-angle bend in the ; 
phosphor bronz bout neh or ( 122) 
for photocell use The paint probabl hos] - = 
can be removed with paint remove ) ‘ 
lacquer thinne but the author hesi TG 
tates t recommend a | nt-stripped 
unit. since he ha not teste me) The j 4 
P| 
author ised a Seltron oF 1 ectinet 
made by Rad Recept ( This unit 
has a silvery conductive spray n the 
seleniur irtace but Is not paint coy 
ered, and responds very satisfactorily 
\ ght ray Remove the plates fror 
the ectifier by irefully d ing 
~ btained ty tearinme anert 
cir init — ng 
* 
iret t? tcl cut 
F 
Si re ‘ eter black (= 4 
hole f the plate lir 
screw; the second one for the nana z 


BROADCAST INTERFERENCE 


Caused Receivers 


© 
By JACK NAJORK. 


Technicians have a new servicing problem in TV pcx 
interference. Uere’s how to whip this problem. 


larly true 


S WITH any other rapidly ad band at inte approximately 15 seme 


vancing art, television is hav- kilocveles. It is caused by harmonics minals 


ing its normal run of growing of the horizontal oscillator frequency 300 ohm 
two points 


pains and the service technician often (15,750 ¢.p.s.) in the TV receiver being 
shown in 


finds himself suddenly confronted with radiated with sufficient strength to be 
an entirely new problem, the likes of picked up the broadcast receiver 
which have 
the ( stable realm of broadcast re it broadcast band frequencies, al! 
work though there is also a possibility that 


ways be 
been encountered in These harmonics are usually tuned in tenna 
ather 
end 
Fig 
filter suitable 


a balanced 300 « 


ceiver service 
One of the more serious problems they can find their way into the if 


being encountered by the service tech- channe! of the broadcast set and there- 


nici 
caused by television receivers ‘hi ‘tterodyne, irrespective of the 


in is broadcast interference by < e a continuous whistle or 

broad- incidentally, w 
ln 

situation usually crops up in apa cast receiver dial setting preventing Low 


horiz | output tube in the rom finding 


ment houses and congested residenti rhe 

sections where broadcast receiver. are rV receiver employing the flybac k cuits but it w 

operated in close proximity to televi type power supply generally ope fect on 
using the popular “fly las 8 i i and its output 

harmonics. This he 100 

pe dance 


ites 

channets, hig 

high-voltage power sup 

even worse by the 

e interference manifests itself as yn which takes place 
of “birdies” or rough carriers 


spreac wcros the entire broadcas 


Fig. 1. (A) Simple high-pass filter used be | power ipply, hence the pre 
tween antenna terminals of TV receiver and t solved bv attempti 
300 ohm transmission line to prevent radia ar , . conditions 

tion of horizontal frequency harmonics by 
transmission line and antenna. (B) A simple 
high-pass filter suitable for use with TV re 


oweve! 
ceivers having 72 ohm unbalanced input maid 


interference 


40 TURNS NO 30 


To 
TRANS@)SSION 


ANTENNA 
TERMINALS 


A EVISION NEWS 


| 
higl filter + the 
“AN form of high-pass filter a rT 
to the front end to prevent tow 
ecircults these filters ire 
: not too effective in prevent- 4 
liatior f harmonics of the 
f ner rn ticii- 
: frequency This is pat 1 j 
if the filter cuit is located 
and an open wire line such as : 
ible is used between these 
For this reason, the filters 
; gs. 1A and 1B should al- , 
: hlled directly at the an- 
ils of the TV receiver 
t the input to the front 
: ws a simple high-pass 7 
r use with sets having : 
le 
input. This filter 
4 i Aisa rhe ipt il in 
requency interference 
way into the TV ch 
. have no noticeable et 
ption of regular TV 
: condensers present a 
: path to low frequency 
ir reactance at televi 
provides an easy pat! 
t nd at ! juencies below the 
television channels but has iff ently 
ry te high reactance at the he frequet 
the cies to off ‘tenuation. It 
i weak signal areas it t not to ust 
ment t ! 1 the ‘ 
oF, hic windings ice ‘ Ise j 
ich 
raise the dist ted \ ri 
entirely or reduce it to a negligible choke ind 
| It is f t necessary to determine should ‘ 
z2 radiated by the TV antenna and trans 
oy z 
(A) tie intenna termina and n rece 
‘ ‘ nterference persists, d tier n ‘ ‘ 
=, n wit 
| 3 ‘ 1 t t elded tra 
<3 4 1S TURNS NO 30 I ‘ ‘ If d ‘ 
OW Ve" FORM ne redu r eliminates in mate 
ere ‘ ‘ ‘ st 
tween the TV rece antenna tenna syste! It the i\ intenna 
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PRINTED 


Fig. 1. Kit of 
printed circuit 
paints made by 
Microcircuits Co, of New Butialo 
Mich. The code oscillator (see 


circuit, Fig. 6) is built from kit. 


By JOUN T. FRYE 


so that 

he lines I 

Part 2. A discussion of the techniques and equipment i crack; that its surfa 
ou or | that it 

used in making printed circuits for home-built units. , it it have ; 


cap able 


ART 1 of t} article per keep our resistors of reasonably uni } mints do not stick too well t 
in the December issu form size vila 
‘ 


unless the surface } been 
the vari 


We shall also need a solvent mi: roughened and-blasting etch 
these miniatur ircui | | terial that can be used te ir ! but ft xperimenter over- 
comme! 1] ar paints when they become Vis applvin it of 
roll up our sl and ( n through evaporation | fi 1inting 
, s ‘ a brushes. In addition 10U \ rcuits on t it Fig. 2 
our wn pri i S a good insulating lacq is ‘ s wis st amplifier 
which will be described la ‘ ir i on } vek of a 
we must p ovide 
materials upor hich *can dray os board, fiber-board 
printed circuits t i the surtace 
We could prepare n porou ! a Ss not t 


but n to 10 le 7 orptio \ ise the chi 
terials, tacil 


this Fortun 


Fig. 2. Two-stage amplifier painted on the 


as the paints cé glass envelope of a twin-triode 6J6 tube 


prepared rhe 
‘ 
mours Tne 


and the 
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{ 
‘ 
a 
\ 
it Will not 
nted upon \ 
be not too 
chemical 
in insulated 
HE of being in- 
| 
| 
ar ibsolute minimum of equipment 
yet it produces results that compare eC ik 
quite favorably with the much more ‘sie 
complicated methods used in Mass pro- 
a tior 
The first things we need are con- Inc Ee Acheson | a 5 
auct ind resists paints ihere re poration among the compa es 
tw kinds of conductor paint in gen- that supply these paints commercially re 
eral use oppe ind silve The cop- but it is doubtful if they would be ir co 
per paint is cheape but its resistance terested in supplying small quantities ~- E 
increases with age to a terminal two The Microcircuits ¢ pany of New 7 a 
e ohms pe ncl Silver paint Buffalo, Michigan, however will 
on the other hand, will maintain its ply any quantity of needed materials x 
resistance of onl 1 few tenths of an In fact, they ell a kit of ipplies : ee 
ohm per inch for ye In all circuits for the beginning experimenter that a 
except temporary experimenta nes s illustrated in Fig. 1 This kit iv ' if” 
the silver paint is well worth its addi cludes a bottle of copp paint, ar | ‘ 
tior 1 ther of silver | t three rm t« ch 
Next, We need tw three different paints of different dé ees of condu in 
xt es fre t nt More than tl ty i hottle otf lacquer and " 
one degre ot nduct ity s needed bottle { thinner and t ish-cleaner ’, 
if we e to be ible t iraw a wide Just about iny material if it jin 
range of resistance values and still properly prepared, can be used as a > 
53 


Fig. 3. (Top row) Four-tube receiver printed on 3 32” Lucite plate, 2” wide and 5” long. 
At left is stencilled silver wiring with complete receiver at right. (Center) Four-tube 
receiver printed on thin steatite plate. (Bottom row) Development of a four-tube re- 
ceiver on thin steatite plate 2° wide and 3° long. The plate at left had paints 
applied with a brush except for spiral inductances. The center one was stencilled. 
Leads from the complete receiver at right connect to batteries and speaker. All re 
ceivers use square law detector. two stages of pentode amplification. and triode output. 


4. A base plate all ready for the paint Fig. 5. Actual painting of resistors. Note 
of conductors. Note that brass rivets how resistance lines are lapped over the 
used as terminals and to form crossovers. conductor lines and preparation of abutments. 


Table 1. Resistance and wattage values for various sizes of resistors painted with 
one kind of resistor paint. The intersection of the width and length values gives 
the resistance value above and the wattage rating below. For example. a resistor 

4s wide and *«” long has a resistance of 1500 ohms and a wattage rating of 1.8. 


Length in Inches 


ce values in ohms 


values of resistors painted upon it to 
be greatly changed \ sealing coat 
of lacquer will ay this trouble 

The paint adher y well to plas- 
tics because the sol <d causes 
the surface of many *m to become 
slightly dissolved leat-resisting 
coating on a metal works quite 
well, for the metal } rrying 
the heat away fron resistors. Two 
coats of lacquer will provide such a 
coating 

No matter what base is used, the 
cardinal principle is that the surface 
receiving the paints must be absolute- 
ly clean. The slightest trace of grease, 
even that left by touch of a fin- 
ger, will prevent the paint from mak- 
ing a good bond with the base. Lac- 
quered surfaces must not be touched 
Glass, porcelain, and plastics can first 
be cleaned with alcohol, gasoline, or 
carbon tetrachloride then washed 
with soapy water, and finally thor- 
oughly rinsed with clear w ‘+ and 
dried 

Laying out the circuit should be 
done with great care Conducting 
lines should be as short and direct as 
possible. “Cross-overs” of conducting 
lines should be held to a minimum 
Correct spaces 1uld be left for re- 
sistors Terminals should be provided 
in the form of \ The possibility 
of inductive and capaci ‘ffects be- 
tween adjacent conducting lines must 
be considered 

All of these detail ould be workea 
out with iper ar penci ind then 
the complete diagr n t rans- 
ferred to the base pl 

irbon pape Wher 
ing on the b 
ing ink, it 
these lin s il 
selves and must not be 
will connect parts 
cult 

Fig. 4 shows a 
nated 
ready 
been inserted 
furnish termin 


paper an 


or p aint 


and the silver 
all ready to pa 
Before 
paint, thougt 
that the pa 
mixed, Remembe« 
ii p 


Wh 


serted yuIcK lowed by 
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k, 

4 

Fig 
ing 
are 
4 
= W icting paint are 
i the conducting line 
to brush on the 
s important t t 
very th or i 
es. our “paint” is com- 

3 article ind a ca 

ing solution Ben undisturbed, the 

Width 

A - Inches Resists) heavy particles settle to the bottom 

ind stay there \ line drawn with a 
i brush dipped into a bottle of tl 

} } 

disturbed paint would consist chief] 
is 5 ¢ 1.2 nor conducting thinner and be a very 
2K 7 15 12 180% 1750 2000 poor condu 
ed: 6 2 1.8 2.2 24 Lengthy st ng will mix the paint 
67 ilé 1330 but t makes necessary t ‘ 

eg y 250 ? . 75 7 1000 stirring The thinne ised is extreme 
iv volatil hat the drvine time w 

19 29 7 6.6 7.5 f time, t paint becor thick 
72 44 5 429 300 20 brust tem} er should a 
6.4 8.7 ways be set on top of the bottle of 

14) 


lengthy shaking of the stoppered bot- CK -SOSAXi cK X]2E31 2E41, .509AX 
e is st yt 1ix the paint. Pentod Pento Diod Triode 

the be wa d ectrical Characteristics 2 Out; Pent «& Heptode 

and it should be ke mixed by re- 

peated ikings during the painting : 5 la 


> 
2 


process 


4 
4 
4 
‘ 


conducting lu hould be care- 
iwn lirecti 
. 4 


il connecti 
points 


the resists 


shown in | 


{ the paint ' *With 5 meg. grid res. connected to F 
**Approx. conversion plate res "Signal grid-t 


Table 2. Characteristics of some typical subminiature tubes used in printed circuits 


age obtained when a standard resistor 


of 500 ohms is reduced in * eps 


) its width or length or be In 
same way, when you know 

a standard one-inch 

painted with a particula ’ RESISTORLESS 

sistance paint you 


tances mate the dimensions 


ire figured from a sistor whose value » wit! 
istor one inch square i { particular paint Fig. 6. Circuit diagram of the code oscil 
painted F rle thickness of the The resistors should be drawn wit lator shown in the photograph of Fig. | 
given F an ¥ 4 heat dissi a thick, even layer of | 
mu know, the laps the silver paint t | crossovers of onducting 
1 resistor will be di- If the resistor is of uneven thickness ere are two 
proportional to the length the heat generated by the /°R losses ! u car 
sured along the direction of cur- will be unequally distrit fand 1 with a piece 
rseiy proportion cause the resis mag iked ir it 
operated ‘ Maximum ‘ ! 1, after it has th 
n paint the other 
sistors \ | ! ! er top of this bridge 
dimensions ¢ ! they may 
| sult ir I without dang 
ind F lin | ! stance 
with these iked 
of t 


ipon whether 


ince and 


Fig. 7. (Lett) Five types of grid-modulated 132-144 mc. transmitters. The two at the top left are painted on thin 
steatite cylinders housing subminiature tubes. The one top center is printed on the envelope of the 6K4 triode 
The second from top right is painted on the envelope of a T-2 subminiature type tube while the circuit at top right 
is a flat-plate transmitter. The bottom row (left) shows front and back views of a plate transmitter with the 
completely assembled transmitter at the right. (Right) A self-explanatory photocraph of various printed circuit units. 
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22 5 22.5 22.5 45 
The 22.5 22.5 22.5 
current ! ‘ Trans ance 7 50K 500 490 60 Ge 60 a 
the lines of as nearly uniform thick- Plate res. in meg . 12 3S 2 1S et 
Plate current (in me 18 12 4 é : 
ness and width as possible The paint Screen current in ma < ‘ 1 ; 4 
should be run up ove the edges of Load res. in meg 1 : oa. 
Screen res in meg ] on 
the evelets to make sure that a good Power output in mw 2s = 
: electric on is obtained at Voltage gair 3 16 eg 
listortios 
these butments across Max. grid-plate cay n 0.18 
which will be bridged [Qec- plate voit 23 
Osc. plate current in ma 
should be drawn in as ) = 
rhe manufacturer 
will provide informatid mixer plate capacitance 
time required In the case o the 
Microcircuits silver paint, the air-dry- 
ing time is ne half hour to an hou Ys 
Copper and resistance paints take con- ee 
siderably longer. The process can be 
speeded up by mild heating, not over ea 
150° F., in an oven or with an infra ” 
> rec imp Greater heat than this may > 
result ir bubblir of the paint . 
When the silver paint is dry, you are 
read t t n the ‘ é 
a 
3 
or owe ists with ma air-ciryving » the plate ne t the 
resistor, depending Ux th: method of drving should be taken int« other rivet and then bach il This 
widtt or the ength” of the square account when calculating the size { itt heme I re permanent and \ 
was reduced Table 1 shows the dif resistors is le kely to cause trouble becouse 
ferent values of resisting watt It is impossible to avoid having some Continue page 14) 
| 
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DYNAURAL PREAMPLIFIER 
Pr vides Wide intone 


cuits 


Preamp and Bass Compensation 


a 
. By combining the functions of noise 
single integrated circuit, certain econ- 
. omies can be effected, and what is even 


more important, the over-all pet 


typical « 
are airiyvy con‘ 
low-frequency 
tube was chose 
hum 
Since aly tube have 
common actical 
bias arrange i grid leak type 
In most ‘ circuits, to ob- 
tain best oper i impedances for 
th frequency ga in L-pad matches 
the input of tl ¢ ircuit to the 
ceding tube ‘his naturally intro@uces 
some loss similar! ass boost Cir- 
cuits introduce lepending upon 
how much the b nust be increased 
In this circuit, by ir rting the 
boost condensers ctl in the 
pedance hin | both inc- 
tions of impedance matching and bass 
compensation are accomplished with a 
tion of remote control unit At high ft c where low 
in record space. It is con- “1re lan is important 
nected to the unit shown ba t 
in Fig. 1 by short cable. fect Consequenth) 


Fig. 1. Typical meth 
od of mounting the 
Dynaura!” preamp in Ry 

its preser 


affect the 


does not adverss 


performance. S 


A combination preamplifier and dynamic noise suppressor 
which willimprove your phono’s performance. It provides 
the necessary boost tor new wide-range magnetic pickups 


and reduces asual surtace noise present on all recordings. 


ECENT mprovements in 
R cordin ve produced pl 

grap Which rival 
range of the 


however, ha 


annoying 


fine 
bot! 


rumble have 


the new wide 
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Ae This control action is 
ictance tube gate cir- 
> 
4, 
{ 
) 
4 
Le 
ai 
iflect su eSSOI 
4 milarly, the gate cir- 
a comparatively high im 
as low frequencies and do not é 
3 MMMM bass boost. This design ef- 
eliminates ne an tying 
wa stage, and it the ime time illows 2 
: the bass compensation to opera ata 
relatively low mpedance ir 
‘ level thus precludir lifficulties with 
4 leads are extended several feet for re- 
mote cont! I iss Turnove 
+3 re installation really modern The first J, 
ee n is a true “Dynaural” type Dynami Turnover Control 
= the Noise Suppressor to reduce both The low frequencies in records are - 
: al Is scratch and imble without fixed loss attenuated gene vy at ar erage 
ache i generally f high overtones or deep ba rate féd er octa helow some 
background noise which it second is use of the new wide-range frequency know? 
oY, creases with wea ind dust and ce magnetic pickups whi ‘ ible to re point as shown in I i In t early 
yt tracts from the realism of the rey produce the fu u of recorded electrical record the turnover fre 
duced ince Witt the new i tion is unhbeat- yuency Wa it app te 
groove ech jue tre etlect i i ‘ re« is. I ‘ St nd ny 
surtace ‘ ind turntable p tic } ow speed fine comme! 1 lit t the H 
vated standard ve turnove it ‘ eve 4 
-rangce magnetic pickups Ir Dvnaura reproduction, the as the re rt essed the 
ite are characterized by a very low output — rang: the system is constantly and was a tender to re 1 at louc 
level, thus requirit extra ampiit ed by the n to nsequently 
ran tion or “preamplificatior in a nee With the cha teristics to 1 itti nm the the ; 
a Many music lovers want to take ad of the music and the ear so that excess — turnove tw gressive 
vantage of all the remarkable | t tet nd ru le are ly is 
ae war phonograph improvement Irre pre ed witl ttle noticeable change some mpanies hile rhe National 
ff spective of how good the amp ‘ nd Associatior B aste standard- 
speakers, two fundamental feature on OUU Cy transcriptions 
are necessary to make a phor Ave reproduce i recordings rop- 


with naturai bass some adjust- 


it must be possible in the reproduc- 


ing equipment to shift the effective 
turnover point bel ict ve bass 
boosted 
s. 4 and 5 are 1dded 
particular turnover { 
| response is obviously 
most recording characteristics 
ag average t nov s around 
ind SOO 


vcles 


The Gate Cirenuits 


Dynau 


4507 tube 


Fig. 3. Schematic shows how the “Dynaural” preamplifier and noise suppressor are 
combined in a single assembly. Connections for remote control are also indicated 


stment 


Fig. 4. Typical low frequency attenuation Fig. 5. Theoretical bass compensation re Fig. 6. Max. error in Li. response result 
or various turnover frequencies as used quired to equalize for 300.. 500.. and 800 inc from use of 300.. 500-. and 800cycle 


in recording different phonograph discs. cycle turnover frequencies on recordings. equalization for 250.1000 turnover points 
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_ rf 7 
— 
| | | | 
3 | | i= 4 
wet | i2 i | 
‘ 4 | 
were cl ser | re pre- J >) iJ 
- 4 ' 
amplifie This further allows all re- * 
iss turnovers, from below 250 | | 
to over 1000 cycles, to be matched with- | | | | | x 
i 
in about 2 db. whic! generally un- | | ij r< 
noticeable difference in sound repro- | | 
ductior F 6 shows the max m | = J want 
| | +7 — 
the itest wide-range type riginalls | | 
Dvnami Noise Suppress license¢ | | + 
| | 
manufacturers of H Master's \ J 
¢ — - — - 4 
To provide extended range and also RR hm Cc 400 +. cond 
5 hem pot (level « 400 +. cond 
remote mtrol, the circuits operate at $0 430 ole nit 
a ver impedance than earlier models hom res c,,¢ 4 nd 
R yor res ‘ Saf nd 5 
Phis allows the range, as well as the R ohn C,—28-28 
suppression, t he ontrolled remotely R hen ‘ 23% nd 
he ves fd. mica cond 
wit it difficulty du t able ca- 4 
I tar e or hun pickuy R hen es ‘ ; 4 
first 6SG7 tube acts as a ari Ru. Rn. 4 0 ohm res 
1.3 megoher res nd 
able apacitive re tance, thus con- 
$30 ofm owe ufd.. nd 
trolling the upper mit I the range megohm @. res ‘4 .p. I-pos ied 
The second one simulates a variable Rw R 1 megohm hy HH. Scott Type RL-1) 
inductive reactance, controllir the Reo, Rowe Roy. Rave Ry—2.2 megohm ! hy HH Type RL-2 
low limit Separate control ci iits 1300 ohm reverse taper pot (Dynaural os ube 
bias the grids of these tube wcord- ontrol OSG tube 
ance with the signal, thus providing f 
ner lyvnamic bandpass actior 
he coils are H. H. Scott types RL-1 ; 
ind RL-2, rated at 1 and O.4 henrvs The factory adjummmmmm of a Dy, The level control (R.) is normally left 
These coils re designed f the « namic Noise Suppressor is rather cor fixed and compensates for the ensi ‘ 
rect Q” over the entire frequency plex and involves considerable lal ti y of different pickups If the cor 
range nd use of other tvpes may re ratory equipment Where fact vad trol is set too high the gate circuits 
sult in inefficient ate peratior ustment is impossible however, the ma be heard opening n loud pa 
The "Dynaural” suppression control following procedure will suffice gens If it is set t low the gate cir 
as ir of the o nal Dynamic Noise rhe trimmer (C,) in the grid « iit cults wil not open enougl nd a 
S pres Ss, operate ina de rcuit of the first 6SG7 determines the max dead” qualitv w result The hest : 
the leads of which may be extended to imum suppression. With the control > setting that at which all types of i 
any desired lengtt ’ contre mul k set to 0 ohn and the grid of the ecord n be played satisfact y by : 
tans adjusts the ercree t ahict 6SQ7 sunded. this trimme } ild be me, readjusting the Dyna i 
the te circuits ma et eCTeASE set for maximum noise reduction t} con ettir and, if necessa ‘ a 
the noise bandwidth and the sensitiv out regard to quality ducing the setting of the range , j 
it the cont i actior Or ‘ r The ground should be removed f r tre . when the ignal dist ted f 
a od records tt ontrol need be the grid of the 6SQ7 nd the Ds It obviously useless to attempt t 
turned only | tly on. that is. it should naural’ control (Rk et at some inter eproduce frequencie above the ange ‘ 
not be operated tox ose to 0 ohms mediat position ich as 400 hms Cor nue page 108 ‘ 
5 
si 
; s7, bot +4 
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™“q OOD noise immunity in the hori- 
zontal-deflection circuit of a 

B television receiver practically 
dictates the use of an automatic 


frequency control system for the de 


flection-waveform generator Suct 
systems generally employ a phase 
teetor which 
the stripped syne signal i that ol 
the deflection w torr » output 
of the detect« 


direct potential w 


phase 


compares the 


phase 


function of th 

sign 

When this 
red for any rea 


difference between the 
the deflection w 
phase difference 

deter translates the 


son, the phase 


change into a propor nal change u 


the level of its 


Fig. 2. Waveforms of circuit of Fig. 1, 
showing width modulation of sync pulse. 


potential This 


Covering a horizontal deflection oscillator which 
has been used in television receivers made by RCA. 
The oscillator incorporates in a single tube a spe- 


cial saw- 


stability and all the elements of an a.i.c. 


potential is applied as a frequency- 
controlling bias to the horizontal 
lator. Any change in the control bias 
resulting from a shift in the phase 
relationship between the sync signal 
deflection waveform changes 
the proper 

shift 
defle« 

syne signal is 
detector output 
i value required 


oscil- 


and the 
the oscillator 
direction to correct the 


frequency in 
phase 
jence of the 


Once phase coin 


tion waveform and the 
established, the 


stabilizes at 


phase 
potential 
to maintain that coincidence until such 
time when turtt correction Is re- 
quired 

Good 
withe this 


inserting 


noise immunity is obtained 


type of synchronization by 
a low-pass filter between the 


{ detector and the 


output of the Mase 
controlled penerator 


rhe tf 


noise 


line-frequency 
averages the effects of ran- 


pulses while the same 


passes the low frequency error 
necessary to maintain a fixed 


ise relationship between the deflec- 


waveform and the sync signa 


simple accomplishing 


oing action with but a sin 


‘ircuit 


shown in | 


ites 1 principles he more 
mplex ciret 


it employed in actual re 
The right-hand triode, \ 


as a conventional blocking 


or and discharge ube Across 


leveloped a saw-tooth wavetorm 
deflec- 


f this w 


horizontal 


oth wave generator of inherently high 


aystem. 


Fig. 1. Simplified a.f.c. oscillator circuit. 


trailing half 1 own on the sharp 


ative slope iding half 
the sync pulse fT in produc 


plate-current Hov if 1e control 


tube, since the | f occu! 


beyond cut-ofl current 
narges I i poten 
which is ided are 
shown in Fig This potential de- 

ases somewnha 

a function of the 

nt in the athode ci 


tube 
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4 ne 

of 

; 

ill trol The net result it an 

Rc co average positive voltage, which is a 

ceive functi ot tt i n ¢ 

1 perates during the control-tube conductior 

of 8 SC) time, appears across ¢ ind is applied 

hts ev ( is is a bias to the blocking-oscillator 

tion amplifier. A sample stant parameters ¢ ne oscilla 

forn ilso fed to the grid of the cult establishes the oscillator re- 

Oscl itor control tube along with quency a ‘ Vne-pulse equency 

ae the tripped syne signal of positive If. for any reasor the oscillator . 

pe | rity he aw-tooth, the sync, and should tend to drift toward a lowe | 

eke 1 r resultant combination are illus- frequency, the trailiz hall of the 

"eo trated in Figs. 2A, 2B, and 2C, respe¢ yne pulse would slide up the negative 

These waveforms are showr n slope of the aiw-toot is showr in 

iat the time tions they would normally Fig. 2D The haded area increases 

} 

eed I nm the control tube is ad erage potentia cross { rises The { 

a te that ite nductior showr reater positive bias on the g 1 of 

eae id I wcurs I nly during the blocking oscillator increases tt 

t! nter scillator frequency until the proper 

‘i Notice, in Fi C, that the leading degree of phase coincidence, as illus 

vs (€) half of t t } ‘ ests rm the trated in Fig C, is again ttained 

ae positive slope f the waveform, and Fig. 2E shows the reduction in average 
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Fig. 3. Showing the equivalent circuit of the 


control tube during conduction period. 
control-tube current when the oscilla 
tor frequency is si tly higher than 
the sync-pulse frequency 

Several interesting features of the 
circuit shown in Fig. 1 can now be 
pointed out. A study of Fig. 2C will 
show that no extreme differentiation 
of the stripped syne signal should be 
required to remove the low-frequency 
vertical syn components as js 
quired with some other methods 
synchronization, in order to avoid loss 
of horizontal syne during the vertical 
sync interval Since only the leading 
half of each sync pulse is effective in 


producing current flow in the contro 
tube under normal conditions, the 
shaded area shown in Fig. 2C remains 
essentially constant regardless of 
whether the pulse at a particular in- 
stant is a horizontal pulse i vertical 
pulse in equalizing pulse The 
trailing edge if the serrated vertical 
sync pulses may cause a small amount 
of conduction just before the shaded 
ireas, but in practice this is not ob 
ectionable and can be partially com 
pensated for by slightly differentiating 
the syne signa 

An important conside tion of the 
circuit is that the amy ide of the 
ynce pulse fed t t control tube 
should remain essentially constant 
Since the control voltage developed by 
the phase detect s a function of the 
sVI pulse area, this \ tage will de 
pend not only n the width of the 
pulse, but also on the amplitude Ifa 
receive usin a Vne-separation 
syste ind employi this ircuit 
were to be switched fror 4 stror 
signal station t weak-signal statior 
the ver nomina ntre ltage de- 
Ve ped by the phase detector due t 
the lecrease¢ n synec-{ Sé amplitude 
mi t necessitate resettir the hori 
zontal-hold control. Receivers employ 
conventiona syne sé irators ind 

niters of vod design will normally 
keep the plitude of the stripped 

t ulses constant ‘ wi nee 

\ fair critical ite the circuit is 
the ilue IT te ni ( and 
\ CASE tent 
“ 1 result ir lets 

ty and decreased inge 
wi i r ise W e the ' 
vi to the synec-] e inte i Tt 

tf 


January. 


Fig. 4. (A) Grid and plate waveforms of blocking oscillator with sine wave 
stabilization. (B) Grid and plate waveforms of conventional blocking oscillator. 


frequency to increase beyond the hold- 
pt detector Suffi 
stabilization of the « 
at the 
Variations 
might oc in al 
tained by deriving the 
bias from the grid-leak voltage of the 
blocking \ 


of the ist 


in! 
cient 


ange 
ontrol-tube 
despite the 
voltage that 

ob 


tube 


alue 


line 


bias 
wide 


proper \ 
in 


ur use can be 


control 


wscillator potentiometer 


an be used to vary the control-tube 
plate voltage and, consequently, the 
cut-off voltage over a small range. This 


potentiometer which 
usual horizontal-hold control found on 


replaces 


other receivers, is, in effect, a vernie! 
frequency control which takes care ol 
extreme line-voltage variations and 
aging of tube and components 

rhe components in the cathode cir- 
uit of the control tube are chosen to 
»btain maximum phas¢ ensitivity 
consistent with over-all stability and 
optimum noise immunity An equiva- 
lent circuit of the control tube during 
the time it is conducting is shown in 

g. 3. Resistance R, and the series 


Fig. 6. Combined a.f.c. circuit and blocking oscillator with 


Fig. $. Showing circuit diagram of blocking ' 

oscillator with sine wave stabilization. j 

combination of R, and C, have been 

ne ected ime their impe ances are 

large compared to the internal imped 

ance of the control tube The internal 

impedance of a triode operated in the 

circuit of Fig during the conduction 


sine wave stabilization. 
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Fig. 7. Wavetorms of the circuit given in 
Fig. 6, showing the synthesis of the wave 
form applied to the control-tube grid. 


interval is approximately 1/G... For a 


6SN7, this is about 50 ohms The 


equivalent generator of Fig. 3 delivers 
a pulse almost equal in amplitude to 
the peak value of the sync pulse ap- 
plied to the control-tube grid. This 
pulse can have a duration of anywhere 
from the standard sync-pulse width of 


five microseconds to practically zero 
depending upon the phase shift be- 
tween the sync signal and the defle 
tion W forn 

In order to make the é t 
a icross eal t I 
pi is¢ t tre R¢ cu 
hould be linear the f 
duration ¢ five ‘ cond the 
time constant of the « ent ' 
of Fis made eq I t 150 
otf ‘ ‘ ‘ 
sufficient for the first fi 

rT nd if Ves i or 
fant 75 osecond eq 
ly, the ili ( ild be a t O21 
fd \ smaller e Wi ilt in 
lower phuse-detector sensitivity 


larger value will slow down the con- 
trol action and tend to cause hunting 
The value of R, is chosen to prevent 


hunting of the oscillator frequency 
after a high acceleratior f the erro! 
voltage across This might occur 
for instance when the receiver is 
switched from one channel to another 
or after any disturbance in the signa 
pre perily chosen \ f R.w 1dd 
itive of the « tage to the 
iv ia erro! olt plied to tl 
‘ tor id. th ‘ asit the d 
lav in the he wt 
me ’ t duce ent 
taime 
el t the 7 1 be 
1, h ir ir 
‘ ta ‘ AT ‘ ‘ i 
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tr the writ the 
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ehing Oscillator with Sine- 
Wave Stabilization 


lat can be p lu j e wave i 
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I istrate the princi ! ! wave 
zatior irve ntir the 
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tendant in ‘ t 
is shown in I rt cuit t 
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with the addition of a } ell 
t inserted e | ‘ 
This circuit, L,f ned ew 
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conducts, ¢ lis s tl 
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Fig. 8. Waveform photographs of the cir 
uit shown in Fig. 6. (A) Horizontal sync 
signal applied to left terminal of C.. (B 
Saw-tooth output across C C) Voltage 
n ils applied 
D) Composite sig 


1cross horicontal de 
to left terminal of R 
nal on control tube grid. (E) Oscillator 
grid voltage. (F) Oscillator plate voltage 
G) Saw-tooth wave plus sine wove 
at the junction of coils L. L.. and L 
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HIS month's club news includes Koran, prayers, and news for pilgrims channel is good 1500-1600 but has se- 


items of interest regarding two (presumably all-Arabic); says trans- vere CWQRM. Pearce, England, lists 
clubs in the United States mitters actually are commercial phone winter schedule of 1500-1600 on 11.090 
United States The Newark News stations at Diedda his was for a 1700-1900 on 4.845 
Radio Club has announced that Henry special religious festival season—but Baleari Islands Radi Menorca 
(Hank) and Amelia Bennett WL may be heard later on occasion Mahon, moved back to 7.54 from 7.495 j 
Laurel Avenue, Woodlynne, New Jer- Argentina—LRY, 9455, Buenos heard 1330-1530. (Pearce, England) 
sey, have been appointed short-wave Aires, now has a “pen-pal” session Belgian Congo-—Bluman, Israel, lists 
editors of that organization Sundays 2130, called “International OQ2RC, 6.010, Leopoldville, 250 watts 
A new club is the United 49-ers Ra- Mail.” QRA given as Box 1841. (Leary at 1200-1330 
dio Society; officers include Ed Broome Ind.) LRM, 6.18, Mendoza, opens 0500 OTC, 9.757, 50 kw., sent schedule of i 
president; Jim Zaloudek, vice-presi with music, then has news in Spanish 1300-1 40% and) «61400-1415 in Dutch; 
dent Anna Carson, secretary; Dan (Sanderson, Australia) LRT, Tecumar 1415-1430 French; 1430-1530 English 
Ainsworth, treasurer; Charles McCor- seems to have settled down on 11.84 (news 1432, headlines 1527); 1530-1645 ' 
mick, cnaplain; Bill Peters, editor, and opens 0500. (Cushen, N.Z.) Operates 1645-184 French and Dutet 1900 : 
Walt Carson, assistant editor Both laily in Spanish 0700-1200, 1600-2100 2030 2030-2045 French 2045-2100 q 
SWL's and hams are welcomed. QRA Radio Sweden) LRT is good level in) Dutch; 2100-2300 English tor US-Can H 
is Dan Ainsworth, 62 Dickinson Street New “aland around 2000 (Collett) ada (news 2102, headlines 2255). (Hed " 
Binghamton, New York. ( Boice, Conn.) Australha—VLX, 4.897, Perth, noted rick, W. Va.) 
0515 with music, then news. (Sander Belgium—M. Swaenepoel, head of 
This Month's Schedules sor Australia I have been hearing the Foreign Relations Service of INR i 
Alaska— Fox, New Zealand, has re- this ABC outlet in West Virginia best writes Worris, N. Y., that “there are i 
ceived verification from a Coast Guard around 0630-0730 Sanderson reports plans fe in extensive international 
station in Alaska which asks fo e- VLM, 4.917, new Brisbane outlet, 0430 broadcasting service from Belgium 
ports from distant listeners; it is NMJ with news. musik which will probably start in 195% It is 
2698, with voice broadcasts daily of Austria—Simpson, Australia, reports as yet imy ble to Say which fre 
marine information, including weather Blue Danube Network, Salzburg, is quencies will be used, this will be de- 
report, at 0100, 1300; power 3 kw. into now heard on 9.480 from around 0145 cided by international agreement 
antenna. (Radio Australia) ‘Radio Australia} Is listed 9.535 Broadcasts w be directed principally 7] 
Albania— Radio Shkodra, 8.220, Sku- Pearce, England, reports this one on to the Belgian Congo. In addition Hi 
tari, has extended its schedule to week 9494 at 0100 witl Rise and Shine there will be programs as there are \ 
days 1200-1600, Sundays 1100-1600 cordings; sports 0110; 15 minutes of now for France and Empire, Great 3 
ingola— Experimental transmissions orld news O115 also heard later Britain and Empire, Holland, South \ 
have taken place from Radio Clube ds around 0900 Heard in Alabama by Africa, USA, and Canada There will 3 
Louanda at Nova transmitter Hager iro 1 0000-0100 Brownless bee ‘ rograms tor South America it 
operates in the 25-m. band and was Er ind, says has program details and for irope in general. OTC, Leo a 
heard at 1545; announcements in Por around 1155 and appears to close 1900 pold ew clay so that you will ii 
tuguese and Frenct eports requested A es Pat k. England, says Por ilways be able t hear tl tatior i, 
to Pi Box 125. Nova Lisboa, Angola ta Delgada, 4.84 Is ne level around Broadcast will be in Frenct Dutch 
transmitte lirected to Belgian Cong 1700 Aleock, Ky reports the 11.090 f ge 
ind | Equatorial Africa A later re 
lists frequency as 11.925 Radio This group recently attended the convention of the International Short-Wave Club 
al Gillett, South Austre : held at “Chez Auguste” in London, England. The ISWC. which was founded in the 
= United States. has just celebrated its 20th anniversary. Pictured left to right at the 
Angola on @.14 n parallel speaker's table are T. E. Port. winner of the ISWC’'s Dx Contest No. 2; J. E. Alfrey 
with CRTRN, 9.470, unt osing 1600 F. C. Speller. and W. J. Wilson (chairman), judges in the Contest; Arthur E. Bear 
wit A Port esa callsign on 7.140 Hon. Secretary of ISWC: William Olsson. of the British Broadcasting Corporation 


and Patricia Board. ladies’ representative of the International Short'Wave Club 
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Radio Clube de Angola.” is listed gammy = 3 
7.130V with 1 kw.—KRI Gillett 
hears CR6ERG. 8242. fror ening a . 
on 119 8, 3975 at 1200-1304 rf, 


A Versatile, Low- 
TRANSMITTER 


Front and rear views of the 
compact transmitter with its 
self-contained power supply 


As the 


as an amplifier or as a doubler, the 


By little rig is extremely versatile as far 
G. L. COUNTRYMAN.* as its frequency range is concerned 
WH, WIRBK The key jack is a closed-circuit type 


Thus, when the phone plug connecting 


* An efficient oscillator plus fixed bias the key is removed, the cathode cit 
f is biased to cut-off. On the other hand 
| the v.f.o. may be allowed to run con- 
is 4 AREFUL consideration should dial scale for this control was delib- tinuously, and the two stages in the 
be given to the little unit to be erate to preclude idjustment to a transmitter may be keyed simultane- 
‘ia described herein. A newcomer predetermined setting which may or ously by merely inserting the key plug 
. to amateur radio can build it, know may not be correct ither than to the in this unit. Be sure that a plug is in 
ing that it will never be discarded setting which results in a dip in the the key jack when testing 
when he goes to high power; t. e more plate current The chassis is a standard 7” x 12” x 
advanced ham may construct it for The key jack is located on the rear +’ and should be fairly isky with the 
his multiplier ind driver stage ind chassis apron along with a Millen 4 sides folded ir Bud brackets are sed 
; the experimenter will find it invalu crystal socket, the output coaxial jack rather than Pa et is the Bud type 
‘3 able tor testing out different v-f.o.'s and an input coaxial jack paralleling are cut out, permitting the chassis te 
ss various driver and amplifier circuits the crystal socket \ Mosle idaptor fit flush against a pane The } t 
et Its small, compact size makes it is used when it is desired to plug ‘yz voltage windir ff the power trar 
especially desirable It can be used pacing crystal holders into the crys- former furnishes On t 10 S 
: as is, on the operating table, or it can tal socket rhe ‘ socket was se- to the SO7 tube wher ided \ 65 
Ms be mounted on less than half of i ected as the single bolt provided a volt Dias tap is provided, and the las 
5 standard 84" x 19 ick panel. The good mounting for the 6AG7 grid r-f voltage is rectified by a 100 mil sele 
A latter procedure eq s cutti i choke (RF Fig 1) The cone insu nium rectifier The 4 d., 600 volt | 
% minimum number of hole n the rach lator furnished with this choke is ondensers are surplus item at out 
ot panel. Obviously, if the unit is to be reversed as the small end will fit be fifty cents each. TI mil choke 
mounted or track p el, th S x tweer the crvsta prongs This rf t nd 
7%" panel shown in e phot } choke is fe epend m t lid 


should be emoved eration if both « ta nd v.t.o. drive i itl i S 
By itself. th init is a full-fledged ure ontemplat« The spacir be er t t sed 
50 watt transmitter, crvstal cont ed tween the crvstal socket and the input All component KK VI were 


and 


quires no Ver iny ne ima tion tubs if but w Ever it 


teur band In tact, the mil\ adjust inctior double trinpler i i tair ia ‘ sate 


able control on the ‘ the SOT and ‘ é ‘ ndense " 


tank 
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bia! 
‘ rupler. S07 n ed either 
t 
OF. i etely se j ‘ \ ‘ ifficient to permit the ete a Xp ent nd, as is 
fg ing the power suppls Ihe mplifier ust f crystals in the large round hold frequently the ise re not was 
is biased t cut vt the el ed those rime lt t n il 
is a link ‘ xia ket i coax ible values de edu jown 
jack so that the n ect thy ma ed 1 penci it 4 
int center-Ted dipole a t a t tra tte eu the ACTIN VT ‘ nent 
high-powe il amplif t 2 6C4A tube or nece irs th n 
aw trols have been kept to a mini i nected to the input, the 6AG7 not only form used i e plat ircuit of the 
The first stage broadband ned re . te 6AG7 f nel 
In 


winding the Millen coil forms, the di 

rections on the data sheet ace ompany 

ing each form may be followed. U 
coil data set forth Fig 

eramic trimmer should be 

about mid-value and the core adjusted 

for maximum output on each ham 

band for which coils are wound. The 

core adjustment will about half 

way within the winding. This method 


eliminates tl w changing 
the setting h immer condenser 
when chang bleeder 


used across the seleni 
ground. With a bleeder in e circuit 
was to ground the approxi- 
center of the high-voltage wind- 
ing of the transformer as well as the 


exact electrical center sorme 


weird resuits were forthcoming! Sev- 
eral different kinds of electrolytic 
condensers were tried for the filter 
following the selenium rectifier. None 


was satisfactory. A good old surplus 
bathtub” condenser was placed in the 


circuit and functioned perfectly. The 4 on -flles 
¥ bathtub « 


selenium rectifier is unted verti- 
cally on the side of the Nassis, under 
neath, for good heat dissipati 

With bias on the 807 and the small 
resistors in the control g and 
screen grid leads of the 6AG7 it is im- 
possible to make the ig behave in 
other than a normal mannet It is 
tually “bug-proof™ and works along 
day after day as ste: is a rock. In- 


dentally, when mo ng these grid 


Vir 


fd. trommer cond 
ramicon cond 


cond 


cond (Bud CE 204 


should be 


and the 


ited dir socket 
ented Gi cme Fig. 1. The transmitter schemotic. 
ils. The cathode resistor should 
ohms 
keeps the winding we 
metal chassis The fi i 


10-meter coil did 


energy so 


rystal 


used 


and a link made 
pushback wire Was 


the 


ucted as 


insmitter 


neter 


nit is completely 


ne oo muct 
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= cond 

nd 
cH hy niter choke 
—~ hem res 4 ved wrt phone pack 
¢ —47 ohm Closewound on Millen 74001 forms 
36 ohm res mete 4 en 40) meter joe 
13,000 ohm, 2 res 222 en.; 20 met 124. en 
ohm, 10 wrrewound res Bud OEL serves (See text 
17,000 ohm, 10 wirewound re —0-200 dc. millammeter 
100.000 ohm, res RFC mhy. +f. choke woth standoff 

100 ohm, I res Millen i4 

2000 ohm, 2 res 1S ot. choke (Millen 44 ; 

Cy. C:. Co, pfd., 600 ». cond mol selenmum rect 

OOT nid... 600 4 Power trans. 45 430% 125 ma. woth 

to a 63 bras tap, 6.3 @ amp., 5 

5 id. € mp { 
<—100 mica Ntal—(See text tubs 
resistors, the } t eads 7s fd. oidget vor, 6A tube tube 
clipped off t 
resistor A selenium rectifier furnishes bias for the final ' 
te rmir 
at ¥ the fact that one ide of the coaxial socket ie 

value wv 
1 AC 1 the wk is grounded to the chassis 
give ifficient made no operational difference when 
nay wit! n rvsti provi 
gone it was removed compared t i connection with the 
h m relationship is cort 
when doubling as it does when ampli- § 
ht t Windings at the cold end of Phe unit includir its pows upply 
fying straight-througc! This n ns 
4 = the coil cn ij about the same space a he | 
that output on both 20 meters and 10 
: ; : . If it is planned to operate this unit popular ommand eries of trans | 
m rs n b btained witt 20 
ca ‘ is a transmitter using the onvenient mitte ands car by const ra. 
rvs of indam | 
twin lead folded dipole antenna, it is readily as a ommand” 
type. Crystal current ts low and barely : ‘ . 
light G0 R07 easy t ittach the 300 ohr twin-liead can be modified 
be amplitude modulated with equal ’ 
effectiveness when being ised as a { 
str ht nolifier o1 : suble | Fig. 2. Underchassis view. An extension shaft is used on the final tank condenser. t, 
though the latter is not in accordance a 
with good engineering practice ‘ 
No particular constructional difficul 
ties should be experienced. It is rec- 
= 
i 
clearance between the filter condens- 4 
ers and the choke and the meter ev * 
must be i iratels cated Fasten “ 
ifte the pane s in place 4 ; 
i ist K W hers \ h every 
nut and bolt w iy dividends in re 8 5 
The Bud coils are inexpensive and = te 
ery atisftactor ne or na 
tion of a Millen socket and Bud*<« 
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be 

In 

cre 
a 
mi 
an 


noise and distortion, (4) addition of 
extra microphone or phonograph 
stages, (5) variable-frequency fil 
or equalizers, and (6) the install: 
of remote controls or extra spe 
units. Before modifications 
changes are made, however 
tations of the individ 
must be determined. Son 
example, allow very 
safety factor in 
and output transformer 
is unwise to replace 
with types deliver 
the power! nsi 
he extra filament 

f the outy 

capable 

power output Ww nou 
overloading. The econon 
cost of making ind 


circuit modifications 


sidered 
Bell 510 Modifications 


good exam] 


JOUN B. LEDBETTER 
Eng.. Station WKRC-TV 


These simple cirenit changes and additions will 


go a long way toward improving p-a. performance. 


HE service technician engaged 
in maintenance of p.a. equip 


ment is often confronted with \ geous 


small, low-power amplifier systems 
Basic Considerations 
wh le mentioned 


ose performance and output 
increased to a worthwhile medium-power am tively large 
some of these amplifiers, this we number of change are still in 
an simply replacing a_ tube majority of 
plicable to ot} 


in control, et while in other In the Model 
1jor circuit change such is add , t f t , mprovement i reased by 


asing voltages, adding a tone 


extra stage of amplification, in reduction 1 twe 


watts output (as 
for two 6V6 


Fig. 1. Schematic diagram of the Bell Model $10 before circuit changes were made. 


conditions 
considered 
winding of the 
capable of prov 
of current dra 


re necessary ¢ 


or in obti 
atch. The 


6L6's 


I as compa 
e 6V6 


ipabilities 


ation 
\dded di 


tiona 


crophone 


moda 
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oie 
iby 
A of a smal! amplifier 
% which lends itself well to « iit modi 
is fications is the Bell Model 510. This : 
Si very popular and can be found in rel- 4 } 
‘ up in this particular model consisted 
a verter. and two 6V6 output tubes con- i 
nected in push-pull Class AB1 rhe 
9% stalling a limiter circuit, replacing the output was approximately 14 watts : 
5 speaker ystem, ete. would be ad maximum. (Later models used a 6SJ7 ' 
following circuit changes are 
ves. detail, since mpara- 
mber of these amplifiers 
ange ire equally ap- 
510 the « ity it can be 
eplacing the 6V6 tubes 
Since two 6L6 tubes 
a will give about 18.5 
tube inde der 
while The filamen 
wer transformer 1s 
3 ng the extra ampere 
mmm ither in the bias circuit 
» soon} i prope mpedance 
$00 cathode bias for the 6V6's 
and is very similar; the plate 
} = load tance of the latter is 900 
= = > = of the itput transformer! 
are such that the additional power 
35008 t output is carried without appreciable 
> increase in distortion transforme! 
a = ive for the output stage ind i 
addi ampil ition for both the | 
al no inputs can be 
vv obtained by adding an extra stage of 
amplification. The power transformet 
an also supply the extra filament and 
= plate current f +} ‘ In the 
Model 1 ary n-tvpe & ufd $50 
b> volt electrolytic filter condenser is 
7 ised. since t! inting e tor this 
ed unit already |! beet it t accom- 
a standard octal tube socket, 
NEWS 


tub- 

nse! 

vunted near he rect 
tiny desired type 


ised, it is recommend- 


icrophone 
ibe used by le author 
similar modification ie time 
was a 6Z7. At that time, a num- 
of these tubes were available and 
proved their si ity in sev- 
ways over other types then avail- 
both in gain and circuit stability 
s required wr the addition of 
this stage are in octal tube socket 
05 s#fd., 600 volt coupling condenser 
( 1000 ohm, 1 watt cathode re- 
sistor, a 15 afd 25 volt electrolytic 
condenser in a 100000 ohm. 1 
watt plate load resistor Circuit 
anges and modifications can be seen 
comparing the original schemati 
(Fig. 1) with the modified circuit 
shown in Fig. 3 r. 1, both the 
microphone preamplifier and the 
phono input circuit Were connect 
1 common grid in the 6N7 
through series limiting resistors 
and R These resistors were removed 
and the individual microphone and 
phono gain controls fed into parate 
grids. This affords complete isolation 
between the two input circuits and 
allows much smoother operation 
ro carry modifications a bit further 
the 6J7 prear fi ‘an be replaced 


with a requires very little 


illows a much 
subsequent 
1um pickup. Improved re- 
obtained by rer cing the 
resis with a 2 

eries wi 


ind mecdium- 


Fig. 2. (A) The addition of a con 
tinuously variable bass and treble 
boost circuit in the Bell Mode! 510. 
6) Correct method for adding vol 
ume compression stage to the 510 


compression stage may he 
able or useful than eithe 
modifications previously 
Again taking the Bell Mod 
specific example, the 6L7 limiter ti 
{see Fig. 2B) can be installed in 
space originally taken by the 
condenser. In this particular limiting 
circuit, an extra tube (7C6) is used as 
a combination bias amplifier and recti 
fier. Space for this tube the com- 
pression volume control can be found 
it the rear of the chassis, with the 
7C6 mounted horizont: lly For indi- 
idual applications, a slower or faster 
attack time may be desired. This m 
arranged by changing the values of 
( ind ¢ and R,, R., and R The 7C6 
cathode bias resistor may 
changed. Try different combin 
changing component 
about 
proper 


peaks 
pre 
Witt 


ions should al 


r-compre 


Silvertone Medel 12860 
ment in ‘ fone 
and 1286! public 


ye 


Fig. 3. Modified circuit of the Bell Model 510 public address amplilier unit 


the installation of an extra stage is sox -" ny 

greatly facilitated, The ndenser can TO GP 

be ret ved and 6SC7 7F 7 3, fo eau? uate 6.7, 6x 

u r afd ne +4 

s 

which can be n 

r lt To 6S." wa > 

er socket. Alth score 

ed that a twin-triode type such as the > é 

6SC7, 6SN7, or 6SL7 be employed so J 

that isolated. ind jual inputs can be 

B 

= 

a= = 

> 

=e 

hy 

is 
8)  250¥ 

control should be set to give the de ; 
sired output ind the compressor cor 5 
trol (R advanced u the amplifier j r 

output begins 1 cut-off sharply on 

The proper limiti or 
yn level is just below this point ' 

R adjusted correctly, it sh < 
be possible to obtain an average it j | 
crease of approximately 6 db. in am ; 
plifier output his should prove 
cially beneficial in noisy or outdoor in ; t 
be taken to avoid 
since his produces drastic reduction “4 

4 in amplifier output, along with exces ¢ 
sive distortior Smoother compres n 4 

ee in some ases Will Be obtained by using 4 
. change ir a sharper cut-off pentode such as the f 
shorter grid 6K7 instead of a 6L7 ‘ ‘ 
reduction ir { 
sults can be 
megohm } 
megohn lw Mod | 
single 1 volt bia Kixcellent cuit +} mic 
juality and performance, considering f 
the straightforward circuit design, can 4 4 
be obtained with this amplifier, and 
the 4.5 watts r se ncrease in output j 
{ 
powe wil make the init more valu- : 
ible as a rental for small 
size p.a. jot 
rt flexibility and frequency re 13° | 5 
fie mav be increased st more in Cc porns 
and trehle hanct iit In this r — 

nected as shown (Fig. 1 i the 677 = = = = F | 2 
t vired ndicated in F \ Fall 
The treble nt nd ba 

‘ ts to 1% 


and GAIN 
for AUDIO MEASUREMENTS 


By 
HAL BUMBAUGH, wen 


N GENERAL the service techni- 
| cian, amateur, or experimenter is 
not concerned with suct 

phase shift and intermodulation as 
they pergpain to audio equipment nor 1s 
he geneally in a position to make such 
measurdments but he is, or should be 
vitally |nterested in over-all re- 
sponse gf any audio amplifier o1 


things as 


the 
other 
allied equipment since such a response 
curve gjves a fundamental concept of 
what can' be expected of that 
ment. Such a will 
where and 
must be applied to get certain wanted 
effects In the 
curves of such auxiliary equipment for 
the audio circuit as 
attenuators 
should be known. All this information 
can be easily obtained with the 
ment to be described 

The first requirement is a good audio 
Of the many 
available the beat 
the better 
described 
has excellent 


equip 


curve also show 


to what degree correction 


addition response 


filters, equalizers 


and tone control circuits 


equip 


oscillate: audio oscil 
lators 
type 
the 
oscillator 
the to be described has a frequency 
range which the 
mal human hearing 

rhe 


frequency 
is one of 
type to be 


ind is 
type 


and 


one 
rhis 
wavetorn 
one 
covers 


range olf nor- 


wscillator is shown in the photo- 
graph of Fig. 1. In this view the 
ponents appearing on the tront 
left to right 


t power pl 


com 
inel 
from 
ground 
ceptactk 


are pin 

connes ion 
x00 ohm line input 

“Send-Receive 


indi 


On th 


dial vernier knot 


for 


and 


switching the volume 
ohm line 

row, left to mg 
trol 
ume 


me 


knob. n 
indicator 
asures 15" x 
Fig. 2 is the 
oscillator \s 
two oscillator 
fixed in ft 


The bea 


condet 
will be 
It is tl 
dio me 
rhi 
betwe 
fed t 
amplifier 


stage whose 


Fig. 


1. Top and panel view of the audio oscillator. 
This unit 


used in conjunction with the gain set, 


makes an ideal combination for testing amplifiers. 


Two useful pieces of test equipment for the service 


technician, experimenter, or amateur radio operator. 


througt 


the 500 


1 high-quality transformer to 


onn 


oscillator 


Several 


ct shoul 


ohe 


frequency ty 


st obtair 


ifd. and the k 


itput 


terminals of the 


components should be 
hey 


conden 


ble quality 


line 
aving a maximur 
wes 
For 


ipacity this pul 


frame 


condenser used 
1-A gain set 


conde 


have provi 
necessary 
of the 
coil 


these 


first 
Wel 
up 
shield « 


considering 


ins 


snij 
Fo 
at least ir 
The desired 
I nd L. car 
122 
wound and tap} 
the middle 


lengtt it 


turns 


wound over! 
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i 
Y j 
ff 
U4 
Yr 
at Le oil and six for the second 
ator are, first, the he price w nominal 
top whim) be the excellent workman- 
“55 ind vol vacity of 350 ms de to wind their 
Pin pacity 4 
The case sible minimum « ncn ameter and 
XS deep pose we used a Na ions ecommended 
ea? viring diagram of the ype whose curve of capa i 
ech vill be seen ther re verv closely that of the DHtamned by winding 
ney, and one variabic Secondly the padding 1 at the 6lst tu n 
[requency (in the audio (fixed) across the tuned circuits of the 
ay range) developed between the output oscillators should be of the highest [Mis wil e ‘4 inch on the 
oft the two os lator lependent t\ Wie ised ene il] Rad T'yvpe fort it each | ter! sa | 
the setting of the tuni: ndens« f in t fd ‘ mounting bracket ihe cous si 
on the settir of the err t ach will be equired Orne ete of about 
on the fixed it ‘ it or witt cer ength t at i 
at requency that i the ther a MA ! wit the ind the il r the me distance 
4 da ind er the tween the for i 
fon intermediate or cot tapped. The iid have shield The coil L. consists of 20 turns of 
4 a6 


S taken 


arious parts 
well as th ing employed 
showr } g nents are 
nd coil tor 
scillator 
mediate 
| two tubes 
yush-pu nd the 
output transto 
In the lower 
be and coil 
The four 
house the 2 
associated 
up the high fre 
ire 
These 
cal 


best quality 


be positioned well 


January. 1950 


ssis 


Fig. 2. Complete wiring diacram of the beat trequency 


Note careful shielding and parts placement 


The circuit is not complicated am YY, 
there are no bugs to remove after com eop Pie ‘ 
pletion if reasonable care in wer | 
es = 
as 
= 
— 
+ 
es A 
1 
> 
as i? 
— 
ere 
Fig. 3 is the bottom view of the chas- a - et j 
ing No difficulty should be experi- 500 ohm, res Cy. Ce Co Con 25 utd., 400 » nd 
res ( te 5 comd 
function satisfactor ». res ‘ ‘ 5 td. mca cond 
be necessary to calibrate the oscillator 20,000 ohm pot RIC, REC,, RFC,. RFC 250 mhy. 04. choles 
This can be done easily using anv com 330 ohm, 2 res / Output trens.. (as trodes 
fd. midget var nd ohms diene en Java 
mercial audio oscillator s the signal Cw—.002 ald. cond ve text) Va 
source rhe signal from the comme OOT 400 cond tube 
cial oscillator should be fed to the out 
puts of the completed job and th oscillator circuit 
known oscillator set to one t the i 
calibration trequenci« | red Then In order that we mav use the scil gain of 40 db. and eme it O leve 
by tuning our owr scillator very lator in making gain runs or perforn Thus the « na na fir evels are 
slowly through its range we will find a ance curves on transmitters id ’ compared y means of the VJ and 
point where the VJ meter will make plifiers, filte equalizers, tone ntre nce Wwe attenuated the oscillator out 
rapid swings up and dowr st enet circuits, etc, it is necessary to have a put 40 db. to obtain th equality of VJ 
tron the two ito! beat war tan Cou hot 
Variable attenuate ‘ ‘ is We ‘ etweet nput and output 
ns othe \ ti ill 
ac nst eact ithon Will be shall call it. a calibrats ot It the eudin wross a SOO 
tound where the VJ meter settles dowr is the function of thi ain set ¢ t oht ne as ¥ be explained later) we ' 
to a steady reading and at this point sert in the rcuit an attenuatior . ww that the i fier ha » pain } 
the wo ‘ ate re it e same loss very nearly, if not exactly, « jal { 40 dl It eneral we can sav that 
frequ and | i | id De to the through the amplific he mplifie beir measured ha 
marked on the scale as one ilibratior ne measured Thu the dt ho 
point ind = the frequency (from the level t of our test « illat ind are erted by the ‘ir et when he VJ 
r ng of the commercial oscillator to feed an amplifier ha ¢ 40 db. gair ‘ es are the same the lat 
recorded As many f hese pomts we can set oul ttenuats at ot nd the tput the 
! iKe! s des tole it the for 40 dl ittenuation « V/ ber en a hm termination 
} ted rar ang not ¢ nm to 
ited 1 ea i cause the signal to enter the it the her as it alread 
be exactly as wanted wit espect t fie it minus 40 db.. then experience a ou the « iat I 
vernie tuning nder ron the fixed 
Fig. 3. Bottom view of the oscilictor chc mms. 
‘ ed unti he 
‘ ‘ ep 
sition ce red the act ‘ 
or band of tre ‘ overed =e = 
ernie rv es to le 
i 
While a et 5 
tise t} t the ‘ 
reading. A chart of dial rea 
equencies could be noted d 
rectly or ‘ idia 
67 
4 ‘ 


Fig. 4. Panel view of gain set. Controls are pl 


will be dealt with at greater length 
under the measuring procedure to be 
described 

Fig. 4 shows the small gain set unit 
employed with the ose illator in audio 
re The has a 
total possible attenuation of 110 db 
Fig arrangeme 
the were 1 


itt « 


isurements gain’ set 


circuit nt 

The 
ind ¢ 
a Value of 
than that ultin 
that resistor I 


connected 


> shows the 
set 


resistors 


ol 
w 


wai 

arbon ac was originally 
tor 
it 
fo 


was 


chosen having resistance 
somewt wel itely 
required ach ore 


then across 
idge which 
ot 


used 


sist 
Wheatstone B 
the ted \ 
three-cornered 
slot in the body 


Ww set 


is 
resist 


ince 


to 


file 


wan 


the resistor 


reasing cl section and 


quently its effective resistance 


Filt was continued until the corre 
iched ited by bal 
ridge 


seen 


was re as indk 
the | 
be 


there are 


ince on 
Asn 


gram 


the 
fixed pads of 


tron wi 


four 


for 
ana 

lea “V 
thus de 


const 


i 


aced symmetrically to give “professional” look. 
30 and 40 db. loss respectively 
which can be placed in the circuit by 
means of key of the anti-ca- 
pacity type which are mounted on the 
front panel 

In addition, ten steps of a fixed value 
of 1 db. loss can be placed in the cireuit 
by the two knobs on the front panel 
of from 


switches 


each knob providing a range 
to 5 db 
By proper positioning of the knobs 
switches, and the anti-capacity 
keys attenuation from 0 to 110 db 
m The only 
precautions to be t iken in building up 
ill the elements 


loss 


0 
or point 


iy be placed in the circuit 


the gain set is to keep 


well separated and wires well spaced 


other If these precautions 


in be 


from eact 


are observed excellent accuracy Cc 


obtained 


standard comme! 


gainst 
had 
the 


On checking our set a 
cial set 
of OA 
110 db 


our 
x 6 


our set 


maximum error db. at 


setting of 


tne ¢ 


maximun 


Althoug! 


sures 


in set 


deep a 


ase ol 


me miv 6° x 


slightly larger case would perhaps be 
from the 
struction and wiring 

The 
value pads of 


desirable standpoint of con- 


sing the fixed 
and 40 db 


elements 


resistors compri 
0 YO. 30 loss 


directly 


are mounted 
of the anti-« 
so that when 
position the 
tral for all ! 
opened and the lowe! 
the shunt 
switches are shown int 
Fig. 5 

This the for that 
particular pad in the circuit and causes 


ind wired 
‘up” 
neu- 


apacity switches 
is in the 


shown 


the handle 


top contact 


ments in Fig. 5) 
that tor 


These 


is 


ies ele 
contact 
closed 


he 


element is 
diagram of 
puts resistances 
pad in use 
down 
are shunted 
out of circuit “uit f the 
shunt resistors is opened, thus taking 
that particular pad out of circuit 
The two switches showing the semi- 


the proper loss for the 
With the handle in 
sition the 


the po- 


series resistors 


and the ci oO 


circular shorting-plate segments at the 
bottom of Fig » each 
deck of the unit (1 db.) switches shown 
on the front 
db. and the bottom group 6-10 db each 
with ft Cen- 
tralab Type G 1 
shorting type and serve to connect the 
of the 1 db 
switch knob 


represent one 


panel, the top group U-o 


its position These are 


0-position single-pole 
shunt resisto 


th 


successive rs 
pads in the circuit as 


th 


he right 


is rotated to 
The 


sembly 


tr switch 
index 
21) 1 tlab single- 

it Type 
ach unit 


second deck is 


fon a Ce ilab switel 


assembly K 1 
pole 


1 


10-positior 
Thus, t! 
switcn a! aneousty 
i and 


resistors of ( ve 1 db 


knob 


and serve 
shunt 
pads in the 
rotated to 
For 


ung power! 


trequem no heat-de 
velo} 

the chassis 
Any 


pable « fu 


nents 
c. tor he fliian 


80 milliamperes 
adequate 


Although 


Fig. 5. Wiring diagram showing variable attenuator of the gain set 


See text for complete details 

on switches and method of ob 

taining the specified resistance 
values. 
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10 | (Continued page 108) 
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“I’m looking at 
a good one!” 


“Like having someone to run interference for me on every 
sale!’ Radio-TV servicemen feel that way about the General 
Electric trademark because experience has shown how highly 
their customers respect the symbol “G-E”. 

This is only the start of the G-E dealer-profit story. For 
General Electric helps you with an unexcelled group of tube 
promotion aids—income-builders every one! G.E.’s complete 
line of tubes includes newest types made possible only by 
superior resources in research, development, and manufacture 

-. meaning that you can go after all the tube business, all the time! 

Unwrap this G-E dealer success-package! Give your skill and 
efforts as serviceman a rich reward! Your G-E tube distributor 
gladly will cooperate in every way. Phone or write him today! 
Electronics Department, General Electric Co., Schenectady 5, N. Y. 
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A Volume-Compensated 


ie TONE CONTROL 


revolutionary 
By ALAN SCHWAN 


When it comes to audio controls, most of the emphasis has been 
placed on tone compensated volume controls. What about colaume 


compensation in the tone control circuit? Here's one answer. 


F YOU are an audio enthusiast the arm. The loading (R,) of R. should 
whose resources are limited, you be kept to minimum (over 500.000 
want to get as much as possible ohms), or me will drop consider- 
out of your investments. You have ably when nter position 
probably played around with various Runring it straigt nto a grid is the 
ind assorted tone control circuits Dest system, but meg. volume con- 
with some extremely tepid results trol doesn't 

feeding the family must rreat extent 

put before buying parts for that Adjustment 

‘ally good” tone control. If our re ri the 


ga 


spective problems are similar, your lifer and the 


trouble has been a three-way battl« juen signa 


sponse.. effect on frequency vs. effect on vol- ‘vel is 

tonal fidelity.. idi ume vs. effect on wallet yr. (bass) sidk 
= 3 Fig. 1 is the schematic of a tone ymmifortable 

tional...it is b : control flexible 


volume at a 
positio hen move the 
enough for almost any i to reme 


side, and 
job t can be adjusted for constant 


the volume 
proof... ther power output, constant voltage out was at V 
build-up ca acoustic or constant apparent volume 
$s more, the triodes more 
gain before ring feed- than ke up for the reduction of 
ib Sig | level due to filter attenuation ments inste 
jontributes a 5 volt crystal pickup is be 
satilit? of in u rough this circuit directly 
| inverter with plenty of 
tends the 
— Condenser ¢ 
nsmission. tv 
actS as 


makes t 


Schematic diagram of tone control circuit 
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ufd 
6SN7 be sub 
tuted 

Slight deviations 


values could be 
used wrth equally 


hes 
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Pid 
| 
MINIAT 
: 
4 
R If constant vol- 
ty 
‘ 
j i nd ground resistance This will iry de- 
4 ve bass amplifier. Now, if the arm of R pendir yr the the component 
“ th is set at the J side, it will tap off values used. In t} struction. the 
the itput of with attenuation values rar to 
from R.. But the signal from is ground in one amplifier to 7 1) ohms 
1 megohi resistance to the final to ground in a ther: bott se 250.006 
outpu ind 0.000 ohms ft hm pots 7 
3 rround little f it ets th When built i sted correct 
5 Operatior S Similar with a setting this reuit “ effect on vo ; 
nea the J Sicle Anv intermediate ime but « we a tremend fra 
pos ha ‘ the ratic hye yuency resp 4 
& tween the output Itages received at 
fig. |. 
ee 
re ce R? 
2 
- 
a 
4 
RR 100,000 ohm res 
"4 R I megohm linear taper pot 
50,000 ohm > res 
R,—500,000 ohm pot 
C,, Cy—.02 400 ». cond 
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COMPLETE KITS 


Wher you receive your Heothkit 
you ore assured of every necessory 
part for the proper operation of the 
instrument 

Beoutiful cabinets, handles, two- 
color ponels, all tubes, test leods 
where they ore ao necessary port of 
the instrument, quality rubber line 
cords ond plugs, rubber feet for each 
instrument. all scoles and dials ready 
printed ond calibroted Every Heath 
kit is 110V 60 cy. power transformer 
operated by o husky transformer es- 
pecially designed for the job 


MODERN STYLING 


Heothkits hove brought o new con- 
ception of beauty to loboretories and 
service benches 

Many orgonizations hove standard- 
ized on Heathkits to moke their shops 
ottractive and uniform 

The ponels ore produced in grey ond 
meoroon and the modern streamline 
aluminum handles give the instruments 
a 


Pp ppe 
There is no woste spoce or folse 
effort to appeor large im Heothkits — 
space on service benches is of o premi- 
um ond the size of Heathkit instruments 
is kept os small os is consistent with 
good engineering design 


BEST OF PARTS PRECISION PARTS 


You will find many famous nomes 
on the ports in your Heathkit. Mal- 
lory switches and filter condensers, 
Chicogo Tronsformer Corporetion 
and Electrical Assembly Transform- 
ers, Centrolab Potentiometers. Bel- 
den Cable, IRC and Allen Bradley 
resistors, GE. tubes. Cinch and 
Armphenol sockets with silver ploted 
contacts, Defiance variable conden- 
sers, Eby binding post and many 
other quality ports. The finest of 
parts ore used to ossure long 
trouble-free service from Heothkits 


Wherever required, the finest 
quality 1 ceromic resistors ore 
supplied These require no aging 
and do not shift) No matching of 
common resistors is required You 
find in Heathkit the some quolity 
voltage divider resistors o+ in the 
mos! expensive equipment 

The transformers ore designed 
especially for the Heathkit unit The 
scope tronsformer has two electro- 
static shields to prevent interaction 
of AC fields 

These transformers ore built by 
several of the finest transformer 


companies in the United States 


COMPLETE 
INSTRUCTION MANUALS 


Everyone is pleosed of the thor- 
ough instructions covering the os 
sembly of each Heathkit instrument 

detail of the assembly is 
together with sections on 
the instrument and 
trouble shooting instructions in cose 
of dificulty Actual photoes of the 
assembled instrument enable fost 
and accurate assembly clear sche- 
motics ond pictorial diegrams of 
the confusing ports such as rotery 
switches, enoble the wiring to be 
completed quickly 


LARGE 
EASILY READ 
CALIBRATIONS 


No charts or calculations ore 
necessory to use ony Heothkit prop- 
erly. All scales ore simply and 
plainly marked 

The operator instantly knows the 
proper use of the instrument ond 
con proceed confidently No multi- 
plication is required as each scole 
is calibrated independently of the 
others 


KITS THAT FIT 


Heothkit chassis are precision punched 
to fit the quelity ports supplied The stardord equipment of mony of the 
grey crackle aluminum cabinet ond the largest universities and colleges 
twe-color ponels ore die punched to ie a The low cost plus the foct thet the 
ossure proper fitting students leern by octuc!l ossembly 

Many builders have written marvel- mabe them ideal training mediums 
ing ot the ease with which assembly Many high schools ond small col- 
can be accomplished leges ore finding that they too con 

The chassis ore specially engineered hove o modern physics and elec- 
for easy ossembly and wiring — there tronics laboratory by using Heothkits 
ore mo small, tight corners which can- Some of the lorqest technicel 
not be reoched—the ends of the chassis schools recommend Heothkits to ther 
ore left open in order that installation students os the best 
of parts ond soldering con be done curing the necessary 
with both hands start their own shops 


IDEAL FOR SCHOOLS 


Heothkits hove been odepted as 


means of se- 
equipment to 


EXPORT DEPT. 
13 East 40th St 
NEW YORK CiTY 
CABLE ARLAB-—N Y 


The MEATH Y 


..- BENTON HARBOR 15, MICHIGAN 


January, 1950 


TEST EQUIPMENT 

t 


ARE LABORATORY 


atories 


ibe United St 


NEW V-4 Weathhct 


VACUUM TUBE VOLTMETER KIT 
Features 


pletely 


@ Meter scale 17% longer than average @ Accessory pr Ses (extra) extend ranges to 

4'o" meter 10.000 Volts and 100 Megacycles 
@ Modern streamline 200 vo meter @ Uses 1% precision ceramic divider resistors. 
@ New modern streamline styling @ Modern push-pull electronic voltme 
@ Burn-out proof meter circuit circuit 
@ 24 Complete ranges @ Electronic AC circuit. No current drawing 
@ Isolated probe for dynamic testing rectifiers 
@ Most beautiful VTVM in America @ Shotterproof plastic meter face 
The w Heathkit Model V-4 Vacuum Tube Volemerer has doze # improvements A new modern 
treamlined microampere meter has Al V magnet for fast, accurate readings. The new 
ele AC ltmeter uit incorporates an entre new balance trol which eliminates contact 
pore al and provides greater a ay New simplihed switches for quicker assembly. New snap-in 
vat rn ting n the cha for easy repla et 

I Heathkit VTVM the only ku pe gw all the range Check them 
ear ranges of 0-104 \ \ 300N V and ca 
V DC with accessory 5 © at slight extra t FE 


ns for easy 
perated with 
f porta t4 ) muct p meter and 


Shipping weight 8 Ibs , Model V-4 


THE FINEST VTVM KIT AVAILABLE 
FOR THIS PRICE. 


Accessory: 10,000V high voltage probe, No. 310, $4.50 
Accessory: RF crystal diode probe kit extends RF range 
to 100 Mc., No. 309, $6.50 


Yew Heathkit 
HANDITESTER KIT 


Features 


@ Beoutiful streamline Bokelite 


cose 

@ AC and DC ranges to 5,000 
Volts 

@ Precision ceramic resistors 

@ Convenient thumb type adjust 
control 

@ 400 Microampere meter 
movement 

@ Quality Broadley AC rectifier 

. Multiplying type ohms ranges 

@ All the convenient ranges 10-30- 
300-1 000-5000 Volts 

@ Lorge quality 3” built-in meter 

portable volt-ohm-milli 

verter, An ideal instrument for 


meter movement. Twelve complete 
ranges. precision dividers for a 
ta ba embled from com 


and pictorial dia 

in hour of assembly saves 
vehalf che ost. Order today 
M-1. Shipping wat. 2 Ibs 
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ENGINEERED... 
| 
‘ 
“i 

t enter EM alignment 
‘ The Dt probe wolated for dynamic measurements. Has db sle for making gain and other S$ 50 i 

$9250 
- - 
72 


PUSH-PULL EXTENDED RANGE 


5” OSCILLOSCOPE KIT 


Features 


The first truly television oscilloscope 

Tremendous sensitivity 06 Volt RMS per inch deflection. 
Push-pull vertical and horizontal amp! fiers 

Useful frequency range to 2' 2 Megacycles 

Extended sweep range 15 cycles to 70 000 cycles 

New television type mulvibrator sweep generctor. 
New magnetic olen shield included 

Still the amazing price of $39 50 


Weatnkit 


has features that 
hink 


scope 


pe 


ELECTRONIC 
SWITCH KIT 


DOUBLE THE UTILITY OF ANY SCOPE 


An elect ic Swit used with any oscilloscope provides two 

Separately cont ble traces on the screen. Each trace is con 

the position of the traces may be 

itput traces of an ampliher may be ob- 

ther or one directly over the other illus 

any change occuring in the ampliher. Dis 

phase shift and other defects show up instantly, 110V 

¢ transformer operated. Uses 5 eubes (1 6X5, 2 6SN7's 

2 6SJ7's). Has indivdual gain controls, positioning control and 

coarse and fine switching rate controls. The cabinet and panel 

match all other Heathkits. Every part supplied including de- 

tailed instructions for assembly and use. Shipping weight 11 
Ibs. Model S-1 
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A the treque range quired te te New pe 
vibrator sweep generator with more than twice the freq 
| 
| 
| 
HEATH COMPARA Y 
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ment. 
e entire story of the imstr™ 


By 
care th 


Yew 1950 VERNIER TUNING RF 


SIGNAL 


GENERATOR KIT 
Features 


@ 400 cycle audio available 
for audio testing 

@ Most modern type R F 
oscillator 


@ New 5-to-! ratio vernier 
tuning for ease and accuracy 

@ New external modulation 
switch — use it for fidelity 
testing 
Covers 150 Ke to 34 Mc. on 
fundamentals and calibrated 
strong harmonics to 102 Mc 


@ New precision coils for 
greater output 

@ Cathode follower output for 
greatest stability 


ha vastly wmproved 


al 
Why 
than a twent 


Bie: 


fine generator and 


the experience of 


SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 


emen working with a are 


wave 


Wothing ELSE TO BUY 
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| 
The signal generator kit — 
thousands combined to give you the best’ Check the fea 
A best buy for any shop, yer inexpe enough for | 
an have an accurate trolled f signal voltage “7 
4 he new features double cb alue hink of being able to make fidelity checks o att i } 
modulates signal and is available externally for a esting. The new 5-t0-1 ratio 
¢ drive gives hairline tuning for max accura scale settings. The coils are | 
i already pre n w { and calibrated. I t t type and switch assembly for ease yeh 4 AY 
truction. The generator le transformer operated and comes complete ‘a 
jetar! tubes, beautiful cw alibrared pa and all all par y 
‘e new step-by-ste agrams and complete ruct manual make assembly a cinch = 
le jollar bil Betrer je now Shipping weight, 7 Ib ~ 
° 
| 50 
> 
. (=) 5 the firse invariably wonder why it was not introduced 
any ba bet The characteristics of an amplite an be determined y 
i mpa t al t tet plotting using 
gnal tra Th w distortior th and rear 
bal output (+ ake this Heathkit superior t be 
4 The it is the popular RC R g a four gang 
| AUDIO SQUARE ure of highest ty, case power transformer 
4 pane ack t. The et tructwor 
EA make assen ya nteresting inst trv wt s. St if 
a 
on 


TUBE CHECKER KIT 


€a 


Measures each element individually 

Hos geor driven roller chart 

Has lever switching for speed 

Complete range of filament voltages 

Users lotest type lever switches 

Uses beautiful shatterproof full view meter 
Large sire 11" 14° « 4” complete 
Checks new 9 pin mimeotures 


Check the features a 


catu 


BATTERY 
ELIMINATOR KIT 


A 
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* ‘of 
USE THE 
WORKMANSHIP 
me: 
| 
open element check. N atte what arrangement of tulx 
elements, the Heathkit flexible sw arrangement casily 4 
| al the quality this ‘ will pay for a tew 
T Oo B U Y ~ J del 1 p and operate. Shipping weigher, 12 ibs 
Ouly 
22 Ws | 
Now a bench 6 Volt power supply kit for ali auto radio 5 BY 
Model. BE-t | ca: 
Nothing ELSE TO BUY 
MICHIGAN 
75 


TELEVISION ALIGNMENT 
GENERATOR KIT 


Everything you want in a television alignment generator. A wide band 
sweep generator covering all TV frequencies 0 to 4¢ 54 w 100 — 
l?4e O Mega les, a mark Jicator « ring 19 t© 42 Mega 
odulatnon for RF alignment table calibrated sweep 

al d t Husky 110V 

tuator 
put on al “ tch 
m main calibrated dial with over 


and sw 


and c A a three truments + 
weep generator TV AM generator and TV marker indica 


Shipping weight 20 Ibs 
Model TS-1A 


Shipping weight 15 lbs 


fen IMPEDANCE 
BRIDGE KIT 


A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF AIL 
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: 
is . TELEVISION ALIGNMENT Geni: 
tuning. Large are ator marker 
y $3950 7 
tor 4 
ate: 
Ly tence | MED. to 100 MED. Resistance from 
menter € expe 
} 4 All highest quality parts. General Radio main calsbrated 
detector Measure all your unknowns the way laburatorves do — with 


ELSE TO BUY 


Aeathhet 


CONDENSER 
CHECKER KIT 


Power factor scole @ Bridge type circuit 
Measures resistance @ Magic eye indicator 
Measures leokage @ 110V. transformer opercted 
Checks poper-mico-electrolytics @ All scales on pone! 
Checks all types of condensers, paper-micaclectrolytic- 
rami ver a range of OOOO] MFD. cw 1000 MFD. All 
n readable scales that are read direct from the panel 
NO CHARTS OR MULTIPLIERS NECESSARY 
ndenser checker anyone can read without a 
cation. A leakage test and polarizing voltage for 
$00 volts provid Measures power tactor of elec- 
berween 0 and 50 L10V. 60 cycle trans- 


t operated « iplete with rectiher and magi 


rolytics 

eye 

cabinet, calibrated panel test leads and all other 

Clear detailed instruction tor assembly ana use 

guess at the quality and capacity of a condenser 

when you can know for less than a twenty dollar bill 
Shipping weight, 7 Ibs Model C-? 


SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KIT 


The popular Heathkit Signal Tracer has now been com 
bined with a universal test speaker at no increase in price 
The same high quality tracer follows signal from antenna 
to speaker, locates intermittents, defective parts quicker, 
saves valuable service ime, gives greater income per service 
hour. Works equally well on broadcast, FM or TV re 
ceivers. The test speaker has assortment of switching ranges 
to match push-pull or single output impedance. Also tests 
microphones, pickups, PA systems, comes complete 
cabinet, LLOV. 60 cycle power transformer, tul test 
probe all parts and detailed instructions for assemb! 


and use. Shipping We, 8 Ibs. Model T-2 
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BROADCAST MODEL BR-1 
550 to 1600 Kc. 


Tw 


bes f design a 


new 


V. 6O cy 


metal cased filters 


Heathkit Superheterodynes featuring the 


d material 


ROAD 
SUPE 

RE 


CAST AND 3 BAND 
RHETERODYNE 


CEIVER KIT 


3 BAND MODEL AR-1 
550 Kc. to 20 Mc. 

Beautiful six inch slide 

AC. power transformer 


quality output trans 


re metal can IF wansformers — 


ndenser 
dio switch 

pickup jack 

detailed ir 


nd step-b 
d step-by-s 


and ¢a 


r replacemer 
panel for 

t IF stage 
Y3 rect 


eflect 


t transformer to 4 


qual 
Shipping We 


ty outpu 
less speaker 


Table Model Metal Cabinet 
PM Speaker for above 


The chassis is provided 
110 V. outlet for changer 
Each kit is complete 
Pic- 


make 


booklet 


tep imstructions 


of world wide short wave r 
band superheterody ne 
ds 
nstructions and 

dial for easy ¢ 


Enjoy the thrill 
operated Heathkit 3 
bands. Cont 

step 
ix in 

gives 


by-step 1 
h slide rule 
seven 


lete 
ted 
ibe tube 


pe Table Model Metal Cab 


Communicats 
y Speaker for above 


20 High Qualit 


PUSH-PULL HIGH FIDELITY 


AMPLIFIER KIT HEATH CO. 


BENTON HARBOR 
MICHIGAN 


SHIP VIA 
——Parcel Post 
Express 

Freight 
Best Way 


DESCRIPTION Price if Tete! 


$12.50 


Build this high fidelity push-pull amplifier 


and save two-thirds the cost—has two pre 


amplifier stages, phase inverter stage and 
push-pull beam power outt 


complete with six tubes 


transformer (t 


me ce ish impregnated 


and vo 


case and 


te 


all small 
put flat with 


ad 
tailed 


parts. Six watt output with o 


inl db between 50 and 1% cycles 


Build this amplifier nowandenjoy it for years 
Shipping Wt. 7 Ibs. Model A-4 


12° PM Speaker for above $6.95 


ENCLOSED FIND [) 
PLEASE SHIP COD 


CHECK [) MONEY ORDER FOR 


POSTAGE ENCLOSED FOR____ POUNDS 
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Heathkit’s 4 ‘al to amy’ 
professio™ 
operated — — e a 
a! Ideal AC perated perheterodyne receiver for home use rin with th fine new AC he 
nsole er ¢ ne complete with attractive metal net sensitivity 15 microvolr 
Moder ecter SH cs t ver Mc Easy 
a put IF stage and first aud AG beam power output her al diagram. Attractive 
Ex le ‘ tivity for distant recepuon with selectivity w ively ining. Six tubes with one 
eparates adjace ta perf Beam power output rube 
The husk V. cased power transformer i ervatively rated for long life 
Separately assembled coil turret with band switch ates difficult constr 
h The ated six t te e dia accurately calibrated for DX recey tion. Conservatively rated 110 V. power transformer supplies full operating 
4 tron. | he pleasure of assert & your own fine home receiver, Has tone voltages to all tubes for maximum reception Ha and switch, tuning, v me 
and pl fad mtrols. Je... x tone and phono-radio controls. Chass: ze x x ipplied 
Ss vonce tube struction manual, et 10 Ibs put to 3.4 ohm voice coil) all small part hardware and instructions F 
= No. BR-1 Receiver $19 5¢ less speaker). Shipping We No. AR-1 Receiver $23.50 
N Communications $4.50 No. 3% inet $4.50 
No. 320 High Quality 2.75 No. 3 2.75 
4 
ORDER BLANK 
- 
a 
; 
| 
tone 
4 HEATH cCOnRAPAAY 
i 


For additional information on any of the items described herein, readers 
cre asked to write direct to the manufacturer. By mentioning RADIO 6 
TELEVISION NEWS. the page. and the issue number, delay will be avoided 


TV TRANSFORMERS ively bypass « requencies 
three horiz nthe vhf inge which ordinary units 
d hi tage and some LC filters fail to do. Higl 
wer deve ,oped at 
he ARRI Th line 


capacities and voltag 


inometer 
ment and 
tions, and 


LITTELFUSE PLASTIC DISPLAY 
transparent : ise for 
s and t 
sa stor 
nut 
has been 
W757 N 
ago 44. Illinois 
d holders pack 
announced by Standare been carefully 


the mo frequent gnd LOO me 


the service technician and 


with the 16AP4 and sin } varying 
the A-8127 ) on, tubs 


perater 


of 


HYPASS CONDENSER 


HI-FI 


AMPLIFIER 


pene 


SIMPSON V.T.V.M 


Ele 


instrument is only 120 
re it has a large ‘ 
00 d.c. microammetetr rophone and one 
; irate readability. T! hab n prean 
These Hypass ‘ i 10 megohms for magnetic pickups 


frequency sign 


January, 1950 


all ranges providing negligible circuit c 
loading. There are five d.c. voltage and mi 
five a.c. voltage ranges, five resistance on 
ranges three aft voltage ranges a 
The ad 
flection 
formers t 4 
sion repl max m and flat frequency me ire 7 
up to volts! tor practically any 
om A bulletin, M-432, is available cover 
ing the line. A postcard to the con “ 
& pany Wi bring \ yur COpy 
RY 
> 
been 
Cl go 18 Nees 0 | Carbotilm” resistors used in this 
Included are the A-S8119, an exact instrument have negligible voltage co ‘ 
Ty} «iil ise with the LOBP4 e} ‘ ine equ to 
ind the A-S8128, designed t fill the the fact that the ive at 
need for a transtormer between the <2 low filament and plate voltages 
and 16 inch size ind also tor use in 3; The Mock mes equipped wit 
fing mi eceiver to » aii 1a \ tape volt ‘ 
ir init « tee ind a groun en 
er, 
\ mplete lescription these rm i ‘ ina 1 nee ie 
> ety wi iVailable or = thode t tave are 
Bu in I | &. 
equest from the company able t addit t 
— 
— the i est instru 
= 
ents, this v.t ccompanied 
rue P ucts N th i Operator VManua } n 
\dar Ma whusetts is offerir ‘ t cor and i 
Hypa terminal network Ir »a complete 
‘ t nterference fror mat leale nd of e « neer in the radio et i t \ cor 
transmitters itter tir mit nstrument and te ‘ ent p t j 
ime conducted nterference eld 
from diathermy machin ndustrial Retillir ter inver ‘ 5200 
the the Street Chi ai, i no if 
- ; i ‘ A The necessary 
» 
j = re low -disto ier watt ar 
Ly | for tele 1 ind other large idience ap 
= ee ‘ Simpsor ‘ ‘ een inti ced Ve 
new Mode 0) ‘ iltohr P ucts ¢ my of 
met eatures low current consum] 6824 Lexington Avenue, Hollywood 38 
tion and wide voltage and resistance Caltornia 
rance ha i frequen y re 5 
cycles and 
five tor 
phonograpt 
perm it the 
7 


All six channels may be remote con- 
trolled from the audience 
a control unit that. weighs less than 
two pounds A locked cover over the 
controls prevents tampering with ad- 
justments 

An exclusive bandwidth control ad- 
justs the frequency bandwidth 
amplifier in keeping wit! 
quality 


RECTANGULAR TV TUBE 
Of interest to the televisio . 
try 1s Hutron Radu at Oniws 
Corp.'s recent announcement of the de- 


ANTENNA QUESTIONS 


QUESTION— What's the one antenna that 
@ cuts installation troubles and service call- 
backs to the bone in all locations? 


ANSWER—Telrex Conical Antennas, the 

conical “V” beams that cover all TV channels and FM, and 
afford best reception in every signal area. There’s an engi- 
neer-designed, service-tested model for every TV location. 


QUESTION— Why have Telrex Conical “V” beams replaced 
every possible combination of antennas for TV reception? 


ANSWER—Because Telrex “V"” beams are the only an- 
tennas offering true conical performance—top TV reception 
without bulky metal cones. For experience-designed models 
to meet every problem, workmanship that gives longer 
service ... continue to look to Telrex! 


QUESTION—Who has built 95% of all conical antennas 


installed today? 


ANSWER—-Telrex! Leadership in engineering and quality 

keeps Telrex out in front. The Telrex staff is ever seeking 

better methods, improved materials and design advance- 

ments. Supply a Telrex antenna on your next TV installa- 

thon you'll see the difference! One of the features opening the Philadelphia 

Community Chest drive was a carillon concert 

and recordings of the “Voice of Billy Penn. 

A Stromberg-Carlson 25 note carillon was con 

TELREX MODEL 2X-BD nected to 300 watts of audio power and a 

0 University B-12 speaker. It was projected 

© Bi Directional Stocked from City Hall tower in Philadelphia. Cov 

Conical *¥" Geom erage of the city was exceptionally good 

. with reports of distinct understanding com 

ST your one best 4 i ing from as far as Convention Hall. a dis 

for ber - | tance of 2 miles from City Hail. In the photo 
Extremely High Signal to Picture 

s Burton B. Fagan is shown testing the carillon 

£€. thor } on low power before the demonstration. The 

carillon was installed by Edmar Communica 

tion Co. and the audio equipment was fur 

nished by Air Tone Company of Philadelphia. 
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lopment of a directly ewed 16-inch 
g picture tube with a rectan ir scree! 
This new all-gla tube takes ay 
proxin itelyv the Dbine?t space as 
i standard round 12-in¢ tube Ar 
* other feature of this pict e tube « . 
3 the large viewing screen. The picture 
ey Cs vith standard 3 by 4 aspect ratio, has 
the re ©. You in 2 
*demark on both 
5 
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NEW RADIO 


CATALO 


Packed with bargains! Big, new 164-page atatog 
teeming with everything new in radio television and 
electronic equipment — at prices you want to pay. 
Thousands of outstanding bargains of popular brand 

name merchandise, fully described and illustrated, It’ 

a gold-mine of helpful information...a practical ency- 
clopedia used by economy-minded servicemen, dealers 

and technicians throughout the world, Lafayette makes 
iteasy for you to order from this complete “one-source” 
guide, guaranteed to save you money on every pur- 
chase. And best of all, it doesn’t cost you anything to 
have a copy. Clip the coupon below, paste it On a pen- 
ny postcard and mail it today. Lafayette’s 29 years of 

“know-how” in the radio and electronic field is yours 

to command with this valuable buying guide. 


SLASHES PRICES ON 
SUPREME 7EST EQU/PMENT 


visual alignment of IF 


receivers. RF Ranges 65 KC 
NOW 6350/2050 2080/¢ Harmonics 

above 60 MC. Frequency 12 cps, 
95 60-c yc le time base. Rar 15-15,000 

$1 .60 $63. cps. Output pedances 50/500 
500 pe hms 110- 


Wr. 33 ee. 
at at S00 cycles, can NOW 
stated gna © xf externel aw 
tion, Electron coupled circuitassures maximum $32.95 


avy stee ase 
measures 9'.x Shpe. Wr. 


99A9632—Supreme Mode! 661..... 


PUSH BUTTON SET TESTER peration with 
tion of 14 ampere rar 
7/35/1 
at 1000 ohms/V. and 7 rang F ,000 otuns/V. 0 
NOW s/140/350/700 "1400. Ohms: 0/$00/ $000/$0,006/$00,000; 
0/5/50 megs. A 1 ted by self ntained battery, 
0/7738 1407 330/700/ 1400. 4 DB 
fan ot 4¢ ze: 9-1 16 
1 Supre Model 592...Shpe. Wt. Ibs 29.95 


attery or above. 4) Burgess N i 1)M 


@ 1 Cell, Each... 20A20617-M $0, 


LAFAYETTE RADIO, Dept. RA-50 


| 100 6th Avenue, New York 13 ! 
Check here for FREE CATALOG 
Lafayette’s huge purchasing power makes bargains | C] Ship 99A9633-Model 666 AF & RF Oscilletor...... $63.95 | 
like these possible. Many other outstanding values 
are listed in our FREE CATALOG and also featured | LJ Ship 99AS632-Model 661 RY Signal Gensrater ~s | 
in our showrooms located in the following cities: | LJ Ship 99A9631-Model 592 Push Button Set Tester ...$29.95 | 
0) Ship 20A20621 Burgess #1 Cells (4 needed @ 64¢).....26¢ 
@ NEW YORK. Sixth Avenue 690 Batter 
BRONX E. Fordham Rood My postal note, money order or check includes shipping 
charges based on weigh and postal zone. 
@ CHICAGO W. Jackson Bivd. 
AME 
@ BOSTON. Federal Street 4 
ADDRESS 
@ NEWARK Central Avenue CIT Y LON AT 
@ Peachtree Street L = 


January, 1950 
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CANNON 
PLUGS 


THE 
/RADIO 
{TECHNICIAN 


TYPE AN 


number of 
{| inserts, variety o n- 
, perages and voltages 
than 200 layouts 


and RK similar to” AN” 

but an exclusive Can- 

non product, more rug 
ed than type “AN 
10 inserts layouts 


TYPE XL 


Fast growing in pop 
ularity as the leading 
quality low cost micro 
phone connector. 10 & 


15 amps. contacts 


TYPE X 


S insert arrangements; 
friction type engage 
ment. 10 and 15 amps 


Standard 
microphor 
insert 


Panel type 

etors with 

standard contacts 
end coaxals 


AND 7 OTHER MAJOR TYPE SERIES. 


Write for the new C-48 
Condensed Catalog 
Address Deportment A-228 


ity 


3209 HUMBOLDT ST., LOS ANGELES 31, CALIF 
IN CANADA & BRITISH EMPIRE 

CANNON ELECTRIC CO., LTD, TORONTO 13, ONT 
WORLD EXPORT (Excepting British Empire 

FRAZAR & HANSEN, 30! CLAY ST. SAN FRANCISCO 


SINCE 1915 


SG? ARE WAVE GENERATOR 
By L. H. TRENT 


c= ‘LITS of square wave generators 
4 have appeared in various publi 
tions from time to time, but the ma- 
jority of these employ five or more 
tubes, using precision « i- 
ponents besides. This may prohibit 
the average service techni n from 
constructing the The generator to be 
described has none of these disad- 
vantages, and the components are 
readily available 

Frequently in audio or radio fre- 
queney work it would be an advant 
to be able to injeet different types 
waveforms for response checking. Fe 
types of waveforms are available fr 
this unit. Three are used for external 
checking purposes, while the fourth is 
a sharp pulse that can be injected into 
the oscilloscope for locking purposes. 

In reference to the schematic. Fig 2. 
a 6-volt auto radio vibrator unit is 
used as the fr 
ment. The fi 
this particuls 
ever, the usable harn ies of this 
square wave generator extend higher 
than 30 megacyeles. The double-pole. 
three-position switch, 
first three waveforms as shown in Fig. 
1A. BB. and ¢ Control Ky varies the 
shape of waveform (A. while control 
K, varies the shape of waveform ¢ 
Waveform Bis the square wave out- 


some 


controlling ele- 
‘ntal frequency of 
it is 133 eveles. How- 


selects the 


put. Waveform D> is the scope syne. 
The power supply for this unit should 
be able to supply « total drain of about 
50 ma.. and a voltage regulated tap at 
105 volts for the 6L6 screen supply. Parts 
layout can be any way the constructor 
desires, as nothing is critical. 


(0) 


Fig. 1. 


Output waveforms. 


Fig. 2. Wiring diagram of a square wave generator. 
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SALE PRICE 


V. LENS AND: 


<add ND REGULAR $25.00 
STA TELEVISION MAGNIFIER $ 1”: 59395 
| Stock No. HA-22 FOR 7-10-12 INCH TUBES Model Ove 
Sta | Stock No nA | ~ 
of as Kit, 82 
Stock No. SH-23. $14.95 $7.95 ' Model 


MeGee’ s TV SCOOP! 


This Popular T.V. Tuner Is Used on Current T.V 
Set Production SARKES-TARZIAN 
FARNSWORTH fromt nd 
Partially Built-Up $995 - 


10” TV CABINET CHASSIS rover, 
Stock No. GVZ-60 ip 
Stock No. RY-10 


| - TUNER TYPE 5695 TYPE $795 TUNER TYPE 3 


Type 


| BUY ALL 3—T.V. 


NATIONALLY FAMOUS (5-INCH 
CUSTOM CHASSIS WITH PICTURE TUBE 


Regularly $250.00 69% 
McGEE’S SCOOP PRICE 


30-TUBE T.V. CHASSIS $169% 


Built from RCA Material 
for 16° Tube 


OLP4 all glass re tube 45.95 


TV BOOSTER—REGENCY— ANCHOR—S22.05 


—_— ete with all tutes and the 15D t | Regenc: y 08-213 ster Sue 
S169 os tiem 


neh 1 


1 0 RADI Anchor Mode! ARC-101-50 
ed ame ed 
borat Hyyer Miniature les ws. Guaranteed tuil 
ive sswe $2995 Oise an $5 
3 ? 
38 
12646 34c each \ 
Popular G.T. Cartoned and Branded STANDARD BRAND TUBES $1.3 shay 
Guoronteed 
anc UNCARTONED 
SY3 eve 12837 4 4 
6x5 as ™ a aa ‘ 
6acs KS asie A va A aM ne 
HYVAC 49c BRACKET ‘ 


STANDARD BRAND 


January, 1950 as 


BUY YOUR TELEVISION MATERIAL AT McGEE AND SAVE! 
f 
5 
= 
~ 2 
‘hale 
4 
~ 
| 
‘ _ | 
Stock No. RY-10. Net $5.95. « an V-JBX 
Lens, Plcture 
at, 
od be rete ‘ore withe Py 
wil tin. te SALE ON T.V. PICTURE TUBES 
tues $19.95 &§ 
at 27.95 
| 
2SA7G 25K7G 289076 as 
| 


FM-AM 
RADIO-PHONO 
COMBINATION 

Sale Price 

$59.95 


hallicrafters 


S-59 8-TUBE FM-AM CHASSIS 
A $50.00 VALUE 


| 


Welght te Net $32.95. 
St k N Si° 8 FMAM ‘ with t and regular $12.95, 12 
eight 60 “ibe. Sa le r, CR-15X. W Net $42.95 


RADIO SERVICEMEN—McGEE HAS 100, OOO SPEAKERS LOWEST PRICES 


AMP. KIT 
" | REPLACEMENT SPEAKERS—FACTORY PRICES 


5149 


INPUTS PUSH-PULL 


\ 994 as 

axial PM 
price Pre A At th 8.546 Als 


s Aluminum V« e Deut 
a" ‘are you our Deuble X ne 
P Speaker et TWO WIKE 


I 


th RMA standard 
scement sj 


i ‘ 0 fo sie 
round. Gu. 30-WATT AMP. KIT $19.95 
pincushior 1.47 Or. Mag ; ; MAKES AN AMP. WORTH $40.00 


$29 95 


12-WATT AMP. 


_ KIT $9.95 
mete vem. 12 


15 Inch, 50 Watt 
P.M. SPEAKER 
$15.95 


$45 00 


COAXIAL 
12-INCH PM 
SPEAKER 
$32.50 SALE $1295 


LIST PRICE 
MODEL CR-13X 


COAXIAL 
15 INCH P.M. 
SPEAKER 
$60.00 SALE 
LIST PRICE 


$15 
$30 00 
15 INCH JUKE BOX 
P.M. SPEAKER 


$24 95 


CONSOLE BASS REFLEX 


$12 95 


$9.95 


Mode! 15 KR 


$35 Ox se 
50-WATT 12 SUPER 
HEAVY DUTY P.M, 


$13.95 


ASO 12 


Sia os 
t 


. 
Model A 


HIGH FIDELITY 
OUTPUT TRANS 
20—20,000 CPS 

+ $6.95 


40-WATT OUTPUT 
“CAPEHART' HIGH FIDELITY 


$795 


MAGNAVOX 
12° P.M. $4.95 


$2.95 


McGEE RADIO COMPANY 


te to Plate 
a 


sr os | “3225. 


RADIO A 


$225 00 


TELEPHONE VICTOR 9045. 
1422 GRAND 


SPEAKER BAFFLE S19.95 


8 Inch 
Piasthe 
Front 
Bate 


$495 


$6250 $i3'so 
$150 00 
Write for Flyer 
KANSAS CITY, MISSOURI 


TELEVISION NEWS 


‘ar 
M 
Hall sfters 8-59 - 
sig chas and = ready 
cu or sle 
dual apeed record changer. Heavy K atch most speak No specia 
futy 6 inch speaker, All i do pa adca » 
‘ ubinet. all dri ling doum tt rea ne we ha wen able to offer, etter rush your & 
2 
a with 12 
$3 95 
re” & 
& 
| ‘ e X : 
coll ta have A V magnet \ aluminum nce coils w 
ds ' ‘ | MeGee |} them by the carload and sé them for ha I | 
Speake s uncer na suaranteed | 
Read ' | Double X Aluminum Voice Coil, Alnico V Magnet, RMA 3.2 ohm V.C. 
| 
147 oO Ma 1.95 f 17.95 by 
Ox. Ma 2.79 f 24.95 | of 
6 Oz. M 2.95 for 27.95 | ¢ 
\ 
— 
i s ivading pra 
; 
f 
\ @EST VALUE IN 4 
JUKE BOX OPERATORS SPECIAL 
| 
2 | $295 
| 
Prices ac Se Depost 
with ra Sent coo weer 
arcei post de postage 


hallicrafters 


S-56 11-TUBE FM-AM CUSTOM CHASSIS 
A REGULAR $110.00 VALUE AT McGEE FOR 


Mode! $56 Hallcrafters AM-FM od 
a 


“gaa 95, 


MUSICAL P.A. 
34-WATT $54.95 


$54 bg 


ger at 


18-WATT P.A. SYSTEM 


sa.e 
Price 


3-SPEED RECORD 
PLAYER KIT $16.95 


$1.79 
16 
169.95 
$4.95 


9° 


PRE-AMP for S-56 or $-59 


$4.95 


$69 98 


95 
$33.28 


“REGULAR $179.50 LIST PENTRON 


1-HOUR TAPE RECORDER 


ON SALE AT McGEE 


$7995 


S79 
VM-406 
3-SPEED CHANGER 
$33.21 


Build Your Own Radio Station 
Miniature 
Broadcast 

Station Kit $6.95 


Hit Mouse 


DE 


$)2.95 


McGEE OFFERS COMPLETE FACTORY ENGINEERED RADIO AND AMP KITS 


12-WATT AMP KIT 
FOR INSTRUMENTS 
MIKES OR PICKUP 


$14.95 


GAROD PERSONAL 
PORTABLE KIT 


$11.95 


with Botteries 
KIT MODEL K-45 


$it $495 


ORDER 5O—TAKE 10 


6-TUBE AC 2 BAND RADIO KIT $9.95 
BIGGEST RADIO KIT VALUE IN U. S. 


BUILD A RADIO WITH MATCHED "'DETROLA™ PARTS 


ALUMINUM CAN 
F.F. COND SOLAR 
CO—ETC 


OFF 


“weuw & 


eos 


& 


a3 


600 VOLT PLASTICS 600 VOLT BY-PASSES 


ite ize t $0.08 


New Wo 
PORTABLE RADIO 


ony $9.95 


ONLY $9.95 
BUYS A 6-TUBE 
RADIO KIT 


$9 95 
2.26 


McGEE'S NEW FM-AM-PA KIT $39.95 


ST. GEORGE WIRE RECORDER MECHANISM $22 95 


WIRE RECORDER CONVERTER $12 45 


$1295 


G.E. RPXOIO 
V.R. CART. $2.95 


2 wt 
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Handy Service Kit 


This efficient tool kit lends a “professional” 
air to your calls and speeds up TV servicing. 


BELL HI-Fi AMPLIFIER 


Ry 


RALPH E. HAHN 


Medium priced, high fidelity, many im- P 
portont features. Inputs: Radio tuner, crys- ECAUSE the television techni- 
tal pickup, 2 magnetic pickups (built-in pre- cian who makes house Calls is 
omp). Bass and treble controls, equalized somewhat handicapped by the 
inputs. Goin 74-110 db; output 10 watts; amount of service equipment he can 
response + % db, 30 to 15,000 cycles. conveniently carry around with him, 
Complete with tubes. . $41.70 and also by the lack of bench facili- 
Shpg. Wt. 15 Ibs ties, a neat and well designed service 

kit is essential to quick and efficient 

JIM LANSING SPEAKER servicing in the home A kit which 

New 8° general purpose contains enough tools and parts to re- 
speoker for commercial and pair most of the sets in the home will 
industrial systems. Aluminum save many costly trips to the shop 
ribbon voice coil, Alnico V It does not, however, need to contain 
magnet, 8 ohms impedonce, “everything but the kitchen sink.” A 
power input 10 watts. few well-chosen tools and parts will 


Shpg. Wt. 6 Ibs $20.70 suffice for most jobs The following is 


FM TRANSLATOR a descriptio of a kit used bv the 
author for long time Customers 
General Electric Model XFM-1 


have made many favorable comments Cover and tray layout of home-built kit. 
Covers 88-108 . = on the “nice looking tool box.” 

mc range, dial . As may be seen by the photographs suit individual requirements Per- 
12 inches long the case is a portable record player haps no two service technicians will 
power inputs for eer cabinet These cabinets can be ob 
110 to 250 volts, 
50/60 cy. Quan- 
tity limited. 


agree as to exactly what should be 
tained at any of the large radio sup- carried to the customer's home. How- 
ply houses. The one shown measures’ ever, the equipment listed under the 
19 x 14 x 8 inches The exact size or suggested list of contents should meet 
shape is not important, however, as the basic requirements of most TV 
these dimensions may be varied to men. This article may be used as a 


BELL TAPE : Fig. 1. Details for mounting service tools in the cover of the home-built kit. 


RECORD- 
O-fone — 


4; 


SOCKET WRENCH 
Record from mike, 
external rodio or 
phonograph on dvol track tope. Speaker 
or headphone monitoring while recording 
Output can be connected to amplifier or 
PA system. Records on 5” reels with lid . 4 
closed, also tokes 7” reels for up to 1 hour SS : FUSE CLIP 
recording 
SS 2 NUTS OR 
Model shown, with . 
built-in radio $126.34 net 
Some, less radio 106.34 net ' \ SCREWORIVER 
Shog. Wt. 37 Ibs . a 
2 NU SPACER 
NOTE: All prices ore Net GR 


F.0.8. N.Y.C. ond ore subject COVER 
to chonge without notice 


NuT 


Telephone: LUxemburg 2-1500 


RADIO COMPANY INC. = 


103 West 43rd St., New York 18, N. Y. 
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WE KNOW THE PRICE IS UNBELIEVABLY LOW, 


but that's not all! In addition, this finely en- 
gineered instrument provides a degree of 
accuracy never before attained in a unit 
selling for even double this price. Furthermore 
in designing this unit, we took advantage of 
every recent improvement in components. 
For example, by using slug-tuned coils, we 
are able to efficiently adjust each instrument 


for perfect accuracy. This feature will also 
enable you to recalibrate the model 200 
periodically without having to return it to the 
factory. The use of a Noval tube (the 12AU7) 
with its extremely low inter-electrode ca- 
pacity enabled us to reach a higher fre- 
quency range than was heretofore possible 
in a unit of this type. 


THE NEW MopEL 200 AA 


SIGNAL GENERATOR 


SPECIFICATIONS 
R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles. 
MODULATING FREQUENCY: 400 Cycles. 


R. F. signal. Also available seperately. 


ATTENUATION: The constant impedance attenuator is isolated from the oscillating 

circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance 

reduces losses in the output cable 

OSCILLATORY CIRCUIT: Hartley oscilletor with cathode follower buffer tube — 
Frequency stability is assured by modulating the buffer tube 

ACCURACY: Use of high-O permeability tuned coils adjusted ageins /10 y 4 NET 
standards assures an accuracy of 7 on all ranges from 100 Kilocycles to 10 gacycles 


an accuracy of 2 on the higher frequencies 


The Model 200 operetes on 110 
volts A.C. Comes complete with ouvt- 
put cable and operating instructions 


May be used for modulating the 


TUBES USED: 12AU7—-One section is used as oscillator 


cathode follower, T-2 is used as modulator, 


and the second is modulated 


6C4 is used as rectifier. 


GENERAL ELECTRONIC DISTRIBUTING C0. 


January, 1950 


Dept. RN-1, 98 PARK PLACE 
NEW YORK7,N.Y. 
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IN 
PERFORMANCE 


ere is the most sensational single channel per- 
H The YAGI 


results because in it 


former hos achieved 
Vee-D-x 


neers have successfully combined every desirable 


array 


astounding engi 


feature for optimum performance Compare what 
this YAGI offers you! 


© Four element beam cut especially for each 


particular channel 


High torward gain and sharply anal 


aftords 


transmission 


direct 


Stepped up driven element 


match to 300 
supplied for 72 


excellent 


ohm line. (Can 


also be ohm match.) 


Exceptionally high front to back ratio helps 


reject unwanted signals 
ated highest quality 61 ST dur 
OD 


weigh? 


from 
elements 


assemble 


omold Corp 


easy to 


neat appearing 


STACKED ARRAY 


two 
wn be 


ed together 


transmit 


LaPorte Plas Unionville, Co 


Send new cat » ond the YA 
X tele 


| 


guide for making a new kit or 
proving your present tool box. 
Bec: 


number 


im- 


iuse tubes the greatest 


kdowns, it is 


cause 

of television brea 
arry at le 
the types used 


advisable to « “ast one of each 
in the makes of sets 
services rhe author ¢ about 
r'V tubes plus about 20 radio tubes 

may like a lot of tubes to 
as they are light they 
burden and it pays off in 


trips to the shop 


irries 


seem 
around but 

e not a 
fewer 
All 


and are 


tubes are “below deck” 
into compartments 
size If 
compartments may be 


placed 
arranged 
according to desired, these 
subdivided into 
and the tubes then segre- 


cording 


smaller ones 
to use, 1.e sweep, os 
rectifier, etc. This minimizes 
for a particular tube. Parti- 
ions may be made f plywood Ma- 
similar They 


unting 
mite, or any material 
e held in place by cleats of 
material. 

A removable tray is built to fit on 
the tube compartments. This 
to hold the meter, flash- 
‘te. Partition it to fit your par- 

equipment A paint 
improve No han- 
dle is found that 
was easily removed by merely 
the partitions. Glue 
of sponge rubber on the bot- 
compartment 


the same 


top of 
tray is used 
ticular 
will 


coat of 
its appearance 
provided as it 
the tray 


was 


grasping one of 


meter also 
in the cover 
This ll} 


it at the 


directly 
old it 


same 


above the meter 


in place and cushion 
time 

the 
and 
Also when they are 
rder 


whether 


Pools are mounted in cover to 


facilitate easy removal replace- 
id out 
fashion, a 
inything is 


the 


ment spre 
ml mounted in an 
lance will 

if thereby min 


imizing 
the 


possi- 


leaving tools in customer's 


ounting the socket 


irivers, a 


wrenches 
very handy 
to hold tt 
ends are hel 
This 


screw- 


screw 
ise Clips 
bottom 
covet 
For the 


plywood with holes 


t 
t 


socket >» used to hold the 


Arrangement of the kit's tube compartment. 


hat 
ool is 


vhich 


end of each 


ind two 


will just pass the 
used \ 


*htly naller than 


screw nuts 


are sl the 
socket 
vrenches This 


tool ir 


method of mounting 
1olds two places, yet it 
remove 
PI ict i 
lip if 


will 


ind replace wi 


andles 


ansMissk 
lSSION 


preter 


washers 


any 


ordet 


Trackin 
omplete 
tools 
to pro 
revent poss 

You 


both 


now 


Suggested list of tools and tubes to be carried in this handy TV service kit. 


One set of the following tubes: 
IB3-GT 8016° 6X5S.GT 
$U4G 7B4 
5V4G 7BS 
SY3-GT 7B6 
6AC7 1852 7F8 
6AGS* 7H? 
6AH6 
6AKS 7N7 
6ALS 12BA6 
6AS7.G 12AT7°* 
6AT6 12AU7 
6AU6 12SN7.GT* 
6BA6 2SL6-GT 
6BE6 2526. GT 


Tools and Instruments 
Multimeter. preferably 20.000 ohms 
voit 
Pencil-type soldering iron 
Flashlight 
Standard TV a.c 
Be 


carry 


cord 


1t least two of each of these tubes. 


1 


1 
1 
1 
l 
1 
l 
Se 


the trequency of replacement of these tubes is quite high. it is advisable to 


Special a.c. cord (used on Stromberg 
Carlson, some Philcos. Zenith. etc. 
Box amp. fuses (Type JAG 

Box 3 amp. fuses 

Complete set of socket wrenches. 3 16” 
to 
Screwdriver. 6" blade 
Screwdriver. 6” blade 
Screwdriver, 


4” blade 


Short set-screwdriver 
No. | Phillips sc 
Long-nose pliers 
Diagonal cutters 
No. 6 Allen wr 
Complete set of small hex wrenches 
veral smc cardboard boxes to hold 
small parts such ondensers, re 
Sistors, snap-in 
arious extension 


rewdriver 


nch, or 


1s test 


type coils. fuses. etc 

cords for audio. speaker 

etc. These will vary depending on the 
Y 


types of sets serviced 
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clip to grasp the shank. For appear- 
ance sake, use screws with ornamental 
by heads in mounting the fuse clips 4 
small screwdrivers and the pliers 
a are held in place with ordinary flat 
— 
es — a kit of Allen wrenches 
e jol Avoid mounting 
In m ' id 
and long le d 
i ‘a method i ive a e kit whict 
shank wl is lool ind eff ent 
© Extres make the most of it by being neat and 
illustrated orderly when working in the cus 
‘| drivers, a str home 
: 
tional gain and im 
¥ prove signal to 
Noise ratio on any 1 
one cha 
toh 
Also several arrays \ | 
: may be mounted on 
the mast and 
divected to different 
} 
iy Py 
] 
: 
4% 
: 
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OlL CONDENSERS TRANSFOSMERS—115 V. 60 Cy. RECTIFIERS 


ALL RATINGS DC HI- VOLTAGE INSULATION Bridge Type. 


- 


<< 
2422424444444 


FILTER CHOKES 
HI-VOLTAGE INSULATION 


$25-0-3% t 400 5.9 
70 wa 


@ 2A 


HIGH CAPACITY CONDENSERS 
ALL RATINGS DC 


PHONE DIGBY 9.0347 
PRICES SUBJECT TO 


RADIO HAM SHACK Inc. iS 


*.0.8. New York City. Minimum 
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CRL CAPACITORS MEAN PROFITS FOR YOU! 
WHEN you use high quality Centralab re Kolordisks, TC and BC Hi-Kaps — make 


placement capacitors in repairing radio sets, your job easier, save you time. Here's why 


television receivers and other electronic equip- They're simple to install easy to stock 
ment, you can be sure of customer satisfac Get all the facts on proft making CRL re- 
tion. You can be sure of new business. What's placement capacitors from your nearby Cen- 
more, Centralab capacitors H:-Vo-Kaps, tralab distributor. 
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“A 


Service Engineers! 


A successful serviceman spoke recently of a plan he uses to get each new 
year off to a fresh, profitable start. Here are some of the questions he asks 
himself. “1) Do the replacement parts I use give my customers trouble-free 
service? 2) Are these parts designed to help me do a good job quickly? 3) 
Are they packaged to save shelf space . . . to make accurate selection easy? 
4) Am I! getting the kind of service | want from my distributor?” If you can 
answer “Yes”’ to all these questions, it’s very likely you use quality Centralab 


parts, too. If you can’t, we’re confident you'll find it profitable to ask your 


nearest Centralab distributor for all the facts. Call him today! 


Division of GLOBE-UNION INC. « Milwaukee 


Ask Your Distributor for These CRL Parts 


TRIMMERS CONTROLS SWITCHES 
CERAMIC TRIMMERS for padder ap- MODEL “M”" for voltage-divider, an- ROTARY for band ct . 
plication in RF and HF circuits tenna shunt and bias control, ter ts, made ramac a 
ese trimmers are ted for ther ton ntt d grid contr pt wlels ROTARY SPRING 
MODE! for all miniature ap RETURN ¢ ter “ct 
rate j t 10 watt actu ter id 
MODEI MEDIUM DUTY for band cha 
r voltage divid ine pow trar tt 
bias, AF grid and rs. LEVER ACTION for 
inter peaner, and 
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These Men are Getting 
PRACTICAL TRAINING 


iw RADIO- 
TELEVISION 


ON REAL 

TELEVISION SETS 
RADIO RECEIVERS 
F.M. RECEIVERS 


iw tHE GREAT COYN 


know 
pts sctical al lof 
eM. 
I 
fastest Srewing 
IK 
NOT “HOME stupy” COURSES 
Coyne 


Coyne 


LARGEST, BEST EQUIPPED 
SCHOOL oF ITS KIND IN AMERICA 


MAIL COUPON FoR FREE BOOK 


ken Coyne No 
obligation. No salesman 
will call. Get the facts now! 


ELECTRICAL,RADIO& 
TELEVISION SCHOOL 


S00 Pauling St, Dept 
12, 


BW. COOKE, Pres 


COVNE Electrical, Radio & Television School 


$00 5S. Paulina Street, Dept. bicage 12, 

NAMIE 

ADDR 

erry 


This Association is a patriotic 
non-profit organization, with chap- 
ters in most of the larger cities, 
dedicated to developing and main- 
taining efficient personnel, com- 
missioned, enlisted ian, for 
the supply (including design and 
development), installation nain- 
tenance, and operation of com- 


munications and electronic equip- 


ment for irmy Navy, and Air 
Force and their supporting ¢ il- 
tan activities. It publishes a maga- 
zine SIGNALS” at its national 
headquarters in Washington 
ery American nterested in any 
way in communications is eligible 
and invited to join. Dues are $5.00 
per year ipy ation should be 
submitted to the secretary at 1624 
Eye St.. N W Washington 6 
who will furnish details 
upon request 


1950 Annual Meeting 


Previously the dates and places of 
the annual meeting had been an- 
nounced as New York and Fort Mon- 
mouth, April 26, 27 and 28. For a 
number of reasons, one being conflicts 
with Army maneuvers which might 
prevent certain tactical units from par- 


ticipating at Fort Monmouth it was 


decided by the Executive Committee to 
change the dates to: Friday, May 12th 
New York City: business mee 
panel discussions, conferences inch- 
eon, and banquet, plus a visit to the 


Photographic Center at Astoria, L. I 
Saturday, May 13th—-Fort Monmouth 
exhibit ind demonstrat ns f 
communications and photographic 
equipment and operations. The signal 
Corps, which is spons ng the Fort 


Monmouth show, promises some events 


never before scheduled for any AFCA 
shows 
ROTC Prizes 

Medals and other prizes are being 
awarded in 1949-50 to ROTC cadets 


who excel in leadership and electronics 
in Army, Navy Air Force Units 
Awards will be next spring at 
the following « 


or 
made 


olleges which } 


ave qual- 
ified for participation: A & M College 
of Texas, Carnegie Institute of Tech- 
nology, Cornel) University, Georgia In 


stitute of Technology, lowa State 
College Massachusetts Institu of 
Technology, Michigan State College 


New York University, North Carolina 
State College of A & }I Ohio State 
University, Oklahoma A & M College 
Oregon State College, Rensselaer Poly- 
technic Institute, Rutgers University 
Southern Methodist University, State 


College of W 
logical College 


Texas Techno- 


University of Alabama 


ashington 


University of California, University of 
Florida, University of Maine, Univer- 
sity of Miami, Fla., University of Ten- 
nessee, University of Texas, University 
of Wisconsin, University of Wyoming, 
Virginia Polytechnic Instituate 


AFCA CHAPTER NOTES 
Augusta-Camp Gordon 
The October meeting 
the Signal Corps Training 
Demonstrator Gordon 


held at 
Center 
the 


was 


Camp on 


26th. Visitors introduced by President 
H. A. Fleming included Col. H. A. Vest, 
Communications Officer, Third Army 


Col. Leroy, Executive Officer, Augusta 
Arsenal; and Capt. A. B. Gibson 


chapter's only life member 


the 


who was 


attending his first meeting with the 
chapter 
At the close of the business session 


Capt. Claude E. Leslie, officer in charge 
of the Demonstrator Building, gave an 
account of the various uses to which 


the building is put, following which the 


equipment was a 1 by the 
enlisted staff attached to the uilding 
A short Signal Corps movie was also 
shown 
Baltimore 

The Chesapeake and P iwc Tele- 
phone Cc mopar was host the chap 
ter for its Novembe eeting The 
members met for dinn« at the com- 
pany's Headquarters | in Balti 
more and then participated in the 
excellent program a inged by tele- 
phone compar ficial Pre] 
to a tour f the He qu te Build- 
ing, William E. Purdue, Plant Exter 
sions Eng er, gave talk on 
Nationwide Toll Dialir The p 
then inspected the equipment beir 
stalled which will tie Baltimore nto 
the nationwide toll dialir ivout 
Other interesting exhibits included a 
cable splicer pertormir the tricate 
operation of splicing a telephone cable 


several hur 


containing 
wires 


The Chicago Chapter of the Armed 
Forces Communications Association 
held its Octobe neetir it the Hali- 

afters Compa s Ch plant on 
the evening of Oct 


apter President Oliver 
sided at the 


J. Halligan we 


meeting wnil 
comed the 


jual « 


ipacity as host and as ; 
of the AFCA 
dinner Charles 
Engineer of 


director 
After 
Television 


gave a short talk summarizing the 
current important details of Color 
Television. He pointed out that two 
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TYPE PRICE EACH 
oA 


1A5 


Guaranteed by WELLS 


Check this list for exceptional values in magnetrons, cathode ray tubes, voltage 
regulators, transmitting tubes—also neon, pilot and flashlight bulbs. These are brand 
new, standard make tubes. Order enough for future needs directly from this ad or 
through your local parts jobber. 


TYPE PRICE EACH TYPE FRICE EACH PRICE EACH TYPE PRICE EACH 
$0.65 
70 


65 
65 


& 
SESSSSESESS 


SEAS 


\ 


NEON BULBS 
$02 


FLASHLIGHT BULBS 


STOCK NO MFR. NO. WATTS BULB PRICE EACH 


‘ 


MANUFACTURERS: We 


NEW CATALOGS READY 
DISTRIBUTORS: innings of all Wall Electronic Comp 
ord jobber arrangement apples 4 
Order directly from this ad 43 


SALES, INC. 


320 N. LA SALLE ST., DEPT, R-i, CHICAGO 10, ILL. 


January, 1950 
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SAVE $ ON SUN 
SURPLUS AND 


HI-FIDELITY MUSIC LOVERS 


Now in stoek for immediate delivery all the compo- 
nents necessary to assemble the hi-<quality-lo-cost 
red phone combination as recommended by 6 well 


know! heumer research organisation. 

$38.33 
ENE RAL ELECTRIC 201 bp 17.70 
12.00 


EN FH 10 


Preamp 
powered 


WEBSTER 556 
with GE Ca 


rtridge 
We w fo all t 
ave t 
wn ent 
tion, except for ¢ 
t ttle 
t le 
Allow one week 


PICKERING MAGNETIC PHONO 
CARTRIDGES FOR THE ULTIMATE IN 
HI-FIDELITY RECORD REPRODUCTION 


_ 
— 
36.00 


PRESTO ; Sew * balanced turntable and 
motor, Profe 


Turntable and Mar 49.50 


PARTS PHONO ARMS 
ASSORTMENTS America tel N 
wit K la t 
Awt Klee. and Tu- put cartridge. Unboxed 
bular ¢ $4.49 Now $1 65 
“A t. Re tor 1 oe 
t Mica ¢ 
nemarke 1 oe ons 
2.95 ware 
Hakelite 
chet 3.95 bive for $1.95 


45 AND 78 RPM ADAPTER for 78 REM ree 
changers and manual player vert. a 
record player to player. Y 


gad removed, Just sip on 


RECORDING MOTOR AND TURNTABLE 
east table ake. Reg. price $165 4 


$116.00 


GONSET t ele erte ‘ verted! t 
$27.95 

switeh $3.95 


PE AL SPEED RECORD PLAYER 
1a © te erette “ 


$12.50 


order, Above $40 @@, 25 per cent with 
onder, balance ¢ Foreign orders cash with 


orders. plus exchange rate 


UN RADIO 


938 FSTREET. N.W.WASH 40 C 


possible color systems are being con- 
sidered, a CBS improved mechanical 
filter disc combination, and an RCA all 
electronic system. At public insistence, 
FCC hearings are being held to weigh 
the merits of each system. 

An Army Signal Corps sound film 
entitled “Attack Signal (Electronics)” 
was viewed by the group. Arranged 
through the courtesy of Colonel Glen 
H. Palmer, Chief Signal Officer, Fifth 
Army, the film depicted the importance 
of “Walkie-Talkie” sets in assault op- 
erations 

Following the film, Harold Rensch, 
Hallicrafters’ Project Engineer, gave 
a talk on Citizens Radio, the civilian 
equivalent of “Walkie-Talkie.” 

After the talks the meeting was ad- 
journed to form convenient groups to 
tour the company’s plant. 


Cleveland 

The first meeting of the 1949-50 sea- 
son was held at the Coast Guard's 
Cleveland Lifeboat Station, Lake Erie 
on October 13th. Bosn. W. H. Wilmot 
commander of the station, greeted the 
chapter members in the station lounge 
Lt. H. E. DeLong, Electronics Officer 
at Coast Guard headquarters in Cleve- 
land, gave an_ interesting ik on 
“Flectronics as Applied to Navigation.” 
After a trip to the top of the tower to 
examine equipment used in these elec- 
tronics aids, all hands were taken by 
small boat out into the lake to visit 
additional installations there 

Brig. Gen. S. H. Sherrill, AFCA Ex- 
ecutive Director, who came on from 
Washington for the meeting, spoke 
nformally to the group He outlined 
progress made by the association and 
offered suggestions for increasing the 
membership of the chapter so that it 
might better carry out its mission of 
bringing together to their mutual ben- 
etit all the Army, Navy, Air Force, 
Marine, Coast Guard, and civilian per- 
sonnel engaged in communications and 
photographic activities in the area 

The November meeting was con- 
ducted jointly with the local units of 
the AIRE and the IRE. The featured 
speaker was Dr. T. T. Goldsmith, Di- 
rector of Research of the DuMont Lab- 


oratories 


Fort Monmouth 

An intensive membership drive, or- 
ganized by Col. T. J. Tully, former 
chapter president, has resulted in a 
increase in chapter mernbership 
Arrangements are also well under way 
for the AFCA 1950 annual convention 
which will be sponsored by both the 
Fort Monmouth and New York Chap- 


ters next spring 


Chapter officers were recently 


elected t ows President C 
James D, O'Connell; Vice-President 
Lt. Col. W. R. Herrlein; Secretary 
Ma I H Giles rreasuret! Miss 


Kentucky 
The regular November meeting took 
place at the Phoenix Hotel in Lexing- 


ton on November 10th. A stimulating 
talk on “Political Preparedness” by 
Dr. H. W Hargreaves, Professor of 
Economics at the University of Ken- 
tucky, was the feature of the evening. 


Philadel! phia 

Rear Admiral Ear! E. Stone, former 
Chief of Naval Communications, was 
the guest speaker at a meeting spon- 
sored jointly by AFCA's Philadelphia 
Chapter, the Franklin Institute, and 
the Institute of Aeronautical Sciences 
The meeting was held at the Franklin 
Institute on November 2nd. Mentbers 
and guests gathered at 6:30 p.m. in the 
Institute's dini all. Among those 
at the head table were Dr. H. B 
Allen, Executive Vice-President of the 
Franklin Institute; Col. W. W. Watts 
President of AFCA Philadelphia 
Chapter Rear Admiral Roscoe E 
Schuirmann, Commander of the Fourth 
Naval District; Rear Admiral Earl E 
Stone; Col. Albert Wolfe of the Insti- 
tute of Aeronautical Sciences; Frede- 
rick R. Lack, National President of 
AFCA; Walter Evans, National Direc- 
tor of AFCA from Baltimore; and Brig 
Gen. S. H. Sherrill, AFCA Executive 
Director 

Immediately after dinner, those pres- 
ent examined some of the splendid 
exhibits of the Franklin Institute and 
then gathered in the auditorium. Dr 
Allen greeted the guests and intro- 
duced Col. Watts who presided at the 
meeting. After a brief outline of the 
objectives of AFCA and an expression 
of appreciation to the Franklin Insti- 
tute, he introduced Admir Stone, who 


was until recently Chief of Nava) Com- 
munications and now has a special 
assignment with the Joint Chiefs of 
Staff in Washington Admiral Stone 
explained in a most interesting and 
detailed manner, “Communications 
and Electronics.-the Most Essential 
Tools of Joint Command.” 

A showing of the film, “Pro Patria 
Vigilans the story of the Signal 
Corps’ activities and accomplishments 
luring World War II, concluded the 
program 


Pittsburgh 

Dutch Henry's Restaurant in down- 
town Pittsburgh was the meetings-place 
of the chapter on October 11t \fter 
dinner, Chapter President E. J Stau- 
bitz of the Blaw-Kr Co. introduced 
Brig. Gen. S. H. Sherrill, AFCA Exec- 
utive Direct wh had come from 
Washington | the meeting Gen 
Sherrill outlined the progress made by 
AFCA since Ss talk t the founders 
of the chapte n an earlier visit in 
1946 d essed the fa that the 
mar ? sior tne ition is to 
brir t electronics, and 
phot phy nel closer together 
n the three \rme Services and in 
industry 

Maj. A. L. Hall, Asst. PMS&T at 
Carnegie Institut f Technology, was 
present and ind ited he expects con- 
siderable inte st the association 


and its award to the outstanding stu- 
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Get On The TV Band-Wagon Now! 


GOOD PAYING JOBS ARE WAITING FOR GOOD MEN — CREI TRAINING IS YOUR BEST REFERENCE 


4dd CREI Technical Training to Your Present subjects of Television and its related fields. It must be re 


Radio Experience, Get That Better Television Job membered that all new electronic developments have their 
Vake More Money Enjoy Increased Security roots in past tee hniques. CREI training is basic and he Iptul 


; in vour daily work right from the start. You will learn 
You can make your own opportunity in Television, if you 


start preparing now. No need to tell you how fast this great 


new field is expanding or, of the great number of robs 


about and understand such subjects as Opties Pulse Tech 
niques: Deflection Circuits: RE, IF, AF and Video Amph 
hers: EMI: Receiving Antennas: Power Supplies Cathode 
Ray leanoscepe, Orthicon and Projection Tubes: t HI 
Techniques, Television Test. | juipment, ets eterans 
CREI training is available under the GA. Bill. For most 


veterans July 25, 1951 is the deadline ict now! 


that are being created. If you are in Television now. expect 
to be, or wish to get in. CREI offers the very training you 
need to help accomplish your aims 

CREI can show you the way with convenient spare-time 
study at home that gives vou the up-to-date technical back 
ground you must have for Television. CREI courses are BREE 
designed to give you a thorough grounding in basix prin SAMPLE — 
ciples and take vou step-by-step through the more advanced LESSON , 


THE THREE BASIC CREI COURSES: 


® PRACTICAL RADIO ENGINEERING 


j 


° CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 2918, 16th & Pork Rd. W. Washington 10, 


Fundamental course in al! phases of radio-electronics 


® PRACTICAL TELEVISION ENGINEERING 
Specialized training for professional radiomen 
® TELEVISION AND FM SERVICING 
Streamlined course for men in ‘top-third” of field 
ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


Aa Accredited Technical Institute Founded in 1927 


Dept. 2918, 6th Street & Pork Road, N. W. 
Washington 10, D. C. 


nd me FRI mr mplet 
the TV and FM Se ne st 


ine 


PRACT AL TELEVISION ENGINEERING 
FM & ADVANCED AM SERVICING 
PRACTICAL RADIO ENGINEERING 
@coctest AERONA ICAL RAD ENGINEERING 
Interest BROADCAST RADIO ENGINEERING (AM Fw 
RADIO-ELECTRONICS IN INDUSTRY 


i AM N ri NING UNDEI 


NAME 


FREE BOOKLET ADDRESS 
plus 
SAMPLE LESSON erry ZONE STATE 


Branch (fficea 
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LITE often when soldering a tap on 

a close-s d coil, the solder will 
stick on turns adjacent to the tapped 
turn. This excess solder may be easily 
removed by carefully heating the turns, 
and then quickly brushing with a small 
paint brush. [tis advisable to cut about 
two-thirds of the bristle length from 
the brush in order form a stiffer 
brush C.J 
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Get the only complete Radio Buying Guide! It's 
used daily by thousands of expert service- 
men, engineers, amateurs, soundmen, build- 
ers and experimenters. Get every buying 
advantage at ALLIED: widest selection of 
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ervstal filter; built-in NBFM adapter 1utomatic noise 
Ss” meter; BFO pitch; tone control 


limiter; calibrated 


extra-wide- vision dials; 3-watt communications-pe aked audio 
. . The all-star, all-wave value that amazes even the experts 
temperature compensation, unive rsal antenna input. In satin 4 . 
: ’ <a : Covers 4 full wave bands, continuous range from 540 ke to 
black steel cabinet; x Complete with 11 tubes 
) 32 me. Features: full electrical bandspread; Band Selector 
rectifier and regulator. For 105-125 volts, 00 60 cycles. Shpg ~ 7 . 
Voice-Code switch Speaker headphones swit« h; Standby 


$1795 receive switch, latest PM_ speaker In handsome furniture 
| 97-506. SX-71, less speaker. Only steel cabinet, 1274 x 7°. x 7% Complete with all tubes. For 
$17.95 down $14.27 monthly jor 12 months 105 125 volts DC, or 410-60 cycles AC Shpg. wt , 15 lbs $3995 


19 Ibs. Only $24.50 97-508 Model S-38A Receiver. Only 


5-72 All-Wave Portable 


The DeLuxe portable! Covers 4 
bands: 540-1600 ke, 1500-4400 
ke, 4.3-15 m and 12-31 mx 

Has built-in oop for standard 
broadcast and 2% whip for 
short wave Automatic Noise 
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PORTABLE UNIT CONSTRUCTION 
The PT6-JA 


CHICAGO 1, ILL. 


360 NORTH MICHIGAN AVENUE 
World's Lorgest ond Oldest Manufacturer of Professional Magnetic Recorders 


MAKE HENRY YOUR 
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HEADQUARTERS! 


POPULAR HALLICRAFTERS MODEL SX-43 
All essential ham frequencies from 540 ke to 108 Mc. 
In the band of 44 to 55 Mc, wide band FM or narrow 
band AM, just right for narrow band FM reception is 
provided. 115 V. AC. 10 tubes plus rectifier. Only 
$159.50, less speaker 


MEDIUM “PRICED HALLICRAFTERS ‘MOD: 5-404 


540 ke. to 43 Mc. Temperature compensated. One 
RF, 2 IF. 3-watt output, 4 bands. 115 V. AC. 8 tubes 
Lous rectifier. Internal speaker. Only $79.95 


| have a complete stock of Kallicrafters receivers and transmitters and Television 
equipment. I'll make you the best dea! on a trcde-in of your communications 
receiver for a television receiver. | give you immediote delivery ] day FREE 
trial, and 90-day FREE service Nobody can beat Bob Henry on o 


and | offer you the world’s lowest credit terms. Write, wire. phone, or 


either store today for the best deal DHX 


HENRY RADIO STORES 
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rier is unmodulated at station breaks 
of FM 
inder modulation concditions 


ike it difficult to identify the 


Ordinarily, the Wide deviation 


tations 


frequency of the station 
FM band oscillator 


means used to check its fund 


regardless 


nta! hould be equipped 


ith a paper dial wt can be marke 

its harmon cneckK 
ts against t signal generator or 


I station should be 


TRANSMISSION LINE 
CONNECTOR LOSSES 
By MATTHEW MANDL 


\ OST television receivers use a JOO- 

ohm twin-lead section from the 
tuner at the front of the chassis to the 
transmission line terminal posts at the 
back of the set. If any portion of this 
twin lead section touches the chassis or 
other metal parts of the reeciver the 
result will be a pronounced decrease in 
signal strength. Even though this seec- 
tien of line does not actually touch the 
chassis, but runs parallel te it by one 
or two inches, it will affeet reception, 
particularly on the higher channel 
where the shunt capacity effect would 
be greater. 

After any servicing procedures in- 
volving chassis removal or other dis- 
turbance of this twin lead connecting 
link, it should be bent up and aways 
from chassis and other metal parts. 
The soldered terminal connections at 
cue h end should also ches he a. bee - 
cause the stranded wire of the twin- 
lead section often breaks at these points 
due to the constant movement this 
section undergoes during normal sery- 
icing procedures when the chassis ix on 
the work bench 


The antenna leadin (bottom right) should be 
held away from chassis to prevent losses 
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... After 9 months of daily use 


ON 30,000 MILE TREK 
THROUGH AFRICAN JUNGLE 


with 


Famous Radio Playwright. 


E-V CARDYNE takes everything...from 
the heat and humidity of the Congo to 
the rain-swept slopes of the Mountains 
of the Moon, to the snow and ice of 
16,000 foot Mt. Kenya's glacier fields! 
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\fri 
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built-in ruges 
nes mieans 


at any time, anywhere 


Write for Cardyne Bulletin No. 1 


ELECTRO-VOICE INC., BUCHANAN, MICH 


Export: 13 East 40th St. New York 16,US A 
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! wire between the vertical and hori- 

WHAT is YOUR Eliminating Broadcast zontal output transformers and the de- 
Interference flection yoke. It is necessary to shi 

PROBLEM? (Continued from page 52) both the vertical and horizontal leads 
> since coupling can take place between 
the two windings in the yoke and re- 

tenna, however, a filter may still be sult in radiation from the leads run- 


necessary to prevent § the rizontal ning to the vertical output trans- 


You will 
find the 
answer 


frequency harmonics from finding former 


their way up into the antenna and be It will sometimes be found that re 


“i from this point sonant conditions 


The majority of better quality re- deflection yoke to output transforrne 


ceivers Wi well-designed front ends wiring which peak the harmonics ove 
have efficient high-pass filters and on a small poition of the broadcast band 
such sets it will be found that discon This can best be cured by shield 
necting the antenna transmission line wire or more simply by wrapping flex 
does not reduce the interference. Un- ible metal braid around the existing 


der these conditions, radiation is tak wiring and grounding it securely to the 


place either from the power line chassis 


e TV receiver or from the chassis If shielding around the horizontal! 


( hott Bypassing both sides output circuit is skimpy, dress all ex- 


A Handbook of 721 


ondensers or terminal = strips and leads from picking p and radia 
| If the inte, Although in 

pro s and lirect mM ible If the inte \ithoug! neon lots eld 
fey naraiat fter this modif “round th hor nt itput t 
Save time ond trouble. Arranged under radio Perence ill ni round the 

and electronic headings and mpletely indexed catior ind frankly, it usually does!) can be improved upon by tabr il 
for quick reference, these probiems give 
utions to every problem 
in work 
i 

and easly 
Good practice for your FCC exoms 
‘ shows you how to solve every probl ne conjun nw i la ing on t ne 
th T t c th o 

mathematics in the FCC IDE for the ir de of the be fo s a capacity ci It is e t 

enses of ail Y iw f » betrer ‘ 
x nandbook for practice in solving problems with ot approximately d. which le oO e ) 
€ case, speed and accuracy. $ ) filts the hig tage applied t the to forn ind ire id e shielt 


| stective redioter for the the 
e one or more sprit traps riveted more efficient ~~ Ds 

for Radiom | en it is properly seated. These by ten feet or so and orienting it 


AND WHY’S in the practical 


box lains the theory as well as the ' output cit t T onion receive tself nee it the actt 


SEE THEM FREE 


! the f ‘ the ture tul nditwon and mo tne mod 
an t t d ‘ ora 
The Macmillan Co., 60 Fifth Ave. New York 1! | 
below. I agree to af t 
books w ten days w furche ga ‘ ns t ni 


Radio & Television Mathematics, $6.00 
Television for Radiomen, $7.00 


Signed 


Address 


be suppre i by n elded such cases i 
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a ol the powe line directly at the point ternal leads such as ioudspeaket! mce- 
4a: where it enters the chassis with .001 coil connections, pilot amp leads, et« 
oe) ufd. condensers to ground will mini- as far away as possible from this sec 
4 
‘1 
f iy th bent out of place whe the ectional propertt pw ut 
ha 6G picture tube nserted in the « ssis down the interference reatly If the 7 
i 
a | und the result that the conductive road t set usc n outsidé antenn : 
G ry coating on the bell of the tube is left make sure that th ‘ n is dressed q 
floating The remedy, of course, is to is tar away e m the ger 
bend the springs so that firm contact eral vicinity of the T\ eceivel \ 
ceiver t is best to take a 
Ny terms. Ie gives the radioman all the ba t itput tube ind the dan ’ tube are broadcast midget mav be oathe 1 
marion he needs to meet the reasing demand Sandis ke nee th pitalistic 
for skilled tele technicians. It shows how ‘ ‘ 
and why all modern equis t operates n iit ry {mar ict nel tele et 
cludes all the essential mathematics and espe Fortunately, eceiver manufa 
"I f the components to suppre radia turers are now cogr int of le pote: 


DRASTIC PRICE 
REDUCTIONS 


JANUARY SALE 


BUY NOW AND SAVE 


EFFECTIVE UNTIL 
FEB. Ist ONLY 


HIGH cu RRENT TRANSF 0 CT at 
Ma 


Volts 60 eycle Cased $5 
THORDARSON 
PLATE TRANSFORMER 
350-0-350 volts @ 150 mitts volts 
amos, 6.3 amp. Pri. 110 

cycles. Fully shielded 


Only $2.89 eact 


THORDARSON CHOKE 


Henry 15 


MA 195 Ohms .O4 each 


POWER SUPPLY KIT 


ADVANCE 
D.P.D.T. 
ANTENNA RELAY 
Insulation. Only $1.89 eact 


GENERAL OSS TRANSFORMERS 


19 va 


amps. Fully cased 


SCOPE TRANSFORMERS 
Ad ly He etically ‘ 
My 4.54 v 
— AND FIL. TRANSFORMER 
Pri. voits. 6f yele Se 
1400 volts RMS 4 MA volt 
cT amos Fil, tos. xv 
RMS test. He ically sealed 


tated plate cap for re 


Made 


Has inse 


MULTIPLE SECONDARIES__ 
Vv A v a 


Volt 44. 6.3V. 1A 24 
v cT A. 25V CT 69 

CHOKE BARCAINS 
Henry a 100 ohms 

8 Henry 
Henry 250 ma hms 
a 3 


Hy 
Wary wire RESISTORS 


Amp (00) ma 


WIRE WOUND RESISTORS 
type AA 


5 


ALLEN BRADLEY 


SOLENOID 
Vol yole cot OP ST 
tact Model 


$ 
OIL CONDENSERS 


by Raythe iy 
a § Onty $4.95 
FILAMENT TRANSFORMERS 
Cy Pri. Fully Cased 


e 


car 
MFD 


» CERAMIC CASED MICAS 


Type C4 Ceramic Case 


53,” High 5S” Diameter 
Tolerance 5% of Better 
Amps Amps KY Price 
Me 00 Ke in Fach 
‘ $30.50 


2%” 


High 2-1 


BAKELITE 
CASED 


Mier 


MICAS 


vin 


Output 


16 DIAMETER 


name vi Pex 


so 
26 
ve 
KY aS 
KY 
as ‘ KY 
7s KY 275 
BoM 6 KY Se 
Bo 6 KY 375 
55 B s 2% 
1.25 Bou AY 5.25 
“0 t ams 


CONSTANT VOLTAGE TRANS. 


to 145 plu 
volts vA $ 


W. W. POWER RHEOSTAT 
Watt 


wart 


with & 


Only $3 


29 eo 


SUPREME MODEL 542 MULTI-METER 


PANEL METERS—— SRAND 


Ma 


Precision 15 Meg 
inductive 


! Accuracy Resistor, N 


1 watt, hermetically sealed in gi 
10 for $2 


PLUC 


IN CAPACITOR 


WARD LEONARD RHEOSTAT 


a 
on 
ass 


50 


RAND NEW 


ODDS 'N’ ENDS BARCAINS 


ar 


MOSSMAN SWITCHES 

pole single throw 

PDT 
G. E. SELENEUM RECTIFIER 

volts input—out volts 2 an ' 


ps 
wave 


MINIATURE POWER PACK 


Input 


receiver, Compiete mt ‘ 


FILAMENT TRANSFORMER 
Primary 0 volt vole “Ne 
volts at 15 Amps cased as 


Mustratec (reat value at § ea 


0 megoh watts IRC Resistor 
$4 10 for 


ADJUSTABLE RESISTORS 


Watt 5. 50 OF 
Wart 0, 106 0. 200 Ohms 
100 Watt » Ohms 4 
0 Wart or 
19 


hows 
mee ea 


HEAVY DUTY TAP SWITCH 


CENERAL ELECTRIC 
OVERLOAD RELAY 
Breaks at 640 ma bul easily ad 

rents 


Trans. For Abow 


MECOHM METER 
t 


fel LIAL 


WESTINGHOUSE 


Ov 


Type MN Overcurrent 
Relay, Adjustable trom 
250 ma to | amp. Ex 


ternal Push Button Re 


Enclosed in glass 
Hand calibrated 


sdjustment 


set 


case 


only $5.95 


CYrNERAL ELECTRIC TYPE PBC 


t Retay 


Tremendous stocks on hand Please send 
requests for quota Special quantity dis 
counts. Price fob N.Y. 2 with order 
unless rated. balance C. O. Minimum 
order $3.00 


PEAK ELECTRONICS CO. 
188 Washington St., New York 7, N. 


6486 
644) 


Phone CO 


DEPARTMENT MR 


i950 


January. 


min 
| 
a 
‘ 
her 
< 
i 
? ? 4 27.50 
— 4 “se tow 
15 20 32 50 
Contains Thordarsen transtorme anc 2) chokes ae 18 33.30 2° 
as shown above plu MFO 450 V. capa 18 20 +4 “ 
tors i prong socket. All for $5.50 35 A to 
UTC type PA m plate to 500 ohm and ‘ 10 50 Be 
oe EAT VALUE t si4 " 2 42.50 , 
8 
c D 7 
ell 
— 
KN 
q 
00 | 
| 
E005 
! KN 
‘ A 
The 
eye! 
Volt 5 OF ‘ 
10 A 1.86 250 Ohms wart 9 
Ghee 30 Watt 
Dual hms watt 
OF Ohmite Medel 41 Sinete pole 
pos, Non shorting SO amps cor 
tacts. Vitreous enamel case. 16.00 
Hist, Our Price 95 
2 $5.50 
2 “ 2 Ba : 
GE 0-5 Ma DC (amp seate 4 
~ CE 0-20 Vette OC 1600 MINIATURE HEADPHONES 
Watt WESTINGHOUSE Ma ound pow 
. $ .09¢a WESTERN ELECTRIC 0-80 Ma OC } 
Watt type AB DEJUR Ma Type HS Ww 69 
“hens iS a 0.200 Ma 10 for 
typ D 3 WESTON SO Amps AC 
<0 WESTINGHOUSE Ma OC 
DUN RELAY vol Cycle ACT TRIPLETY vat 
Cera insula Meter Multip : : industrial 0 volts 
WESTERN ELECTR! TRANSTA input Volt put 
ce Cycles. Output cont ty variable ter can be ext 1000 mes 
Volt va ply. Stoping hardware Cat aS 
t ow with tubes plus spare part 
= = 2 
~~ 
Ma Vv pack Kit 
$5.95 for bot 
= 
11 se 
‘ Se a put t “ t and ete al reset, reset . 
15 98 OUR GREATEST VALUE Cy 4 pote OF ca “gst 
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Aireraft Radio 
(Continued from page 34) 
future is tied 
WORKSHOP ANTENNA itl i n. If aviation rises or fal 
FEATURES will 
HIGH GAIN — 5 to |! db. over 
© conventional dipole 
SHARP DIRECTIONAL PAT- 
> ® TERN — norrow “beam” in both 
Do They Haunt Your Pictures? ond vertical plones 
HIGH SIGNAL - TO - NOISE 
RATIO — to eliminate inter- 
You can climinate by installing ference 
WORKSHOP anten: he heart of most SINGLE CHANNEL SELECTIV- 
‘ the — single, tuned array for 
each channel 


FRINGE AREA RECEPTION — AUTOMATIC RADIO COMPASS 
LOOP INSTALL ATION 


exceptional signal strength even 
beyond | 00 miles 
RUGGED CONSTRUCTION — 


Va-inch duraluminum elements — 


strong, weatherproof assembly 


CLEANCUT APPEARANCE — 


streamlined design 


WORKSHOP 


Showing the positioning of the radio com- 
TV Antenna Cetolog 49 shows how ; Le } pass loop in relation to the fuselage. 
WORKSHOP solves reception problems. 
Write for your free copy today. 


Specialists in High-Frequency Antennas 
(62 NELONAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 


WORKSHOP ASSOCIATES, Inc. & 


BURGESS VIBRO-SPRAYER 


$12.95 ea 


SPARE PARTS BOX 


gr. How a radio signal is used to “home” a 


A plane during adverse weather conditions 


$1.46 


BEAUTIFUL, G-E METERS 

20 to 28 MC FM 

TRANSMITTER 

BC -604 


MARKET SPECIALS!! 


5 P-T-T HIGH-QUALITY CARBON MIKE 
BC-684 TRANSMITTER 


MARKET RADIO STORES 


NTENSITY LEVEL 
ELECTRONIC. SUPPLIES SARKET RADIO STORES. \ 
219 East ist St. Tulsa 3, Oktahoma 
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ets the may n ra = a 
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st » 
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witt 29:98 Wit +4 95 > is cone 
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LET THIS “AUTOMATIC TEACHER” 


show you exactly how to repair over 


4800 RADIO MODELS 


without expensive test equipment! 


Loop position characteristics. GHIRARDI SAVES YOU TIME 


NOT A “STUDY” BOOK 


\\ 


\ 
\ 


COMPLETE DATA ON TEST INSTRUMENTS 
—TROUBLESHOOTING—REPAIR 


1300 poges. 706 illus. 


723 review que tions 


10 DAY MONEY-BACK 


GUARANTEE 


Dept. MURRAY HILL BOOKS 
2 Madison New York 16, 
MODERN RADIO RADIO TROUBLE 
§ SERVICING SHOOTER'S HANDBOOK i 
‘ Special MONEY SAVING CON BINATION 
I wish you wouldn't watch those bow! 1 ‘ 
ing matches, Sam, they make you so 1 
nervous 4 
t= 
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(NULL) | ie 
| SS | 
MAXIMUM 
SIGNAL 
Lay | | 4 
/ 
Se | & 
today —civil and milita rel 
able, all-weather 1 gati« d lane RAC 
systen The United States a dint R i 
ready has ap ximately six 1 on | 
dollars inve 
viation a! 1 weal ink it na 4 
every group which has studied air BOO! 1 
President's Air Policy Com nr re and oan 
t 1 th t Cor Za 
p ind the rey ‘ 
onal Aviation I Be d er 
We ther i it it er if 
plement aad requiring fifteen years, Get a Complete RADIO-ELECTRONIC 
ou present invest! tu i il ! n 
prenent investment In aviation A CE EDUCATION | 
must accomplist task of almost fa £ 
“ich a could: not have | | AT HOME— WITHOUT AN INSTRUCTOR | 
ict i vster! iit i ‘ teva 
_ | Radio Boot 
3 
‘gt 
| 
“MONEY-SAVING 
books — Radio's most 
“mous Service Library — 
“ever 2030 poges — ot © 
See coupon. 


AUTOMATIC RECORD CHANGER: | 
" i2 ds. Both new and used 


ARC-5 TRANSMITTERS—COMPLETE: 


ha 
ha 
La 

APN-1 ALTIMETER-TRANSCEIVER: |) 


ANTENNA RELAY, BC-442 OR RE-2, 
ARC-S: amp. RP the eoup et 


VO wae eonde Ant 
wite v Used ba $1.75 
RS ARN-7 ADF COMPASS RECEIVER: 
‘ fror 11750) 

ale “ i 
$15.95 
APQ-5 POWER SUPPLY: | 

trolled power Embraces 2-5! 
eye 
Mal dea 
ba 
METERS—ALL TYPES: 
Amps fror 0.000 
FL-8 FILTERS, any Qoer 
OIL FILLED CONDENSERS: NEW 
mfd, 


(ral \ ‘ 
2 V-WILLARD WET CELL BATTERIES: 
$0.87 
1.69 


12 FOOT COLLAPSIBLE BRASS AN 
TENNA: t 


$2.75 


W.E. HANDSET, TYPE TS-7, 
A $3.50 


CE-1, FACSIMILE OF THE LS-7 
SPEAKER: 
$4.95 
SPECIAL TUBE REPLACEMENT KIT 
6 PM SPEAKER, 
HEADPHONES: 


Come on in and see the tremendous stock 
in one of the largest SURPLUS ELEC 
TRONICS companies in the country 


Rush Orders to 


COLUMBIA ELECTRONIC SALES 


522 South San Pedro Street 
LOS ANGELES 13, CALIFORNIA 


Dynaural Preamplifier 
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(Continued from page 
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r average 
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the controls as 
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Fig. 6. Block diagram of 
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ry te ra 50 ohn 
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the setup used for making the test measurements. 
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i n guaranteed cond. before t 
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M Ke IF Ea $ 9.95 : H — 
Ke IF Ea 3.95 The load resistance on the phono 
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The wild and wooly west hasn't seen 
anything half as wild as the 


Yippee and vessiree! 
way we're trading our brand 
New Communication equipment, Test instruments, Television 
sets and TV custom chassis for your used Test or Communi- 
cation equipment. In the gosh darndest trade-in offer ever 
attempted, Walter Ashe is fixin’ to corral every old, unwanted 
(factory-built) unit in the land! So round up the “doggies!” 
Fell us what vou have to trade. We'll come right back with a 
allowance that's bound to knock the Stetson off 
your head. Don't delay, pardner. Wire, write, phone or use 


“Surprise” 


the handy coupon! 


2 Hallicrafters SX.71 
Less 


CATALOG 


National HRO.50 


“Get the Drop” on These Typical Used Equipment Values! 
$110.00 $175.00 


RME 45-A 


Phone: CHestnut 1125 
All prices F. O. B. St. Louis, Missouri 
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for 
Free 
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Halli- 
crafters 
Catalogs 
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Walter Ashe Radio Co 
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os Wie oY. 
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FREE! RCHASES | 
MAIL THIS COUPON TODAY i 
! 
4 
sh Free Copy of r new Catalog | r 


Next introduce an amount of attenua- 
tion in the circuit, by means of the What's New in Radio 


fain set, which is thought to be about (Continued page 8Q) 


equal to the expected gain through the 

amplifier and switch the V/ to the out- 

put of the equipment under measure- The weight of is approxi- 
ment. Correct the amount of attenua- mately two 


in the circui ind the oscillator all-glass round 
output gain control until the V/ 1 isolation 
0 level on both oscillator 
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hown in Fig iS it Is switched back 4 iVailabl ! he company 
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FAST, EXTRA SIMPLE 
TELEVISION SERVICING! 


hus 
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frequenci 
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Vacuun tube 
Balla ne or otl 
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number 
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OSCILLOSCOPE BH ment may he made wit! 
APPLICATION! such as n 


former response 

pability, output ! n r. The 
rerman’s 4 ‘ istor 
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cellent reference iVailab ohenr 


William J. Knott. president of The Knott Corporation, presses the button which 

puts into operation the RCA Master Television Antenna System installed at New 

York's Shelton Hotel. With Mr. Knott (left to right) are B. T. Davey. manager 

of the Shelton, Frank Folsom. president of RCA. and Frederick O Cosgrove 

NEW vice-president and general manager of The Knott Corporation and president of 
PROBE! the Hotel Association of New York City. The Shelton is the first hotel in the 
4 country to install free television for the use of all of its transient guests 
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Jobbers or write us for literature 
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WRITE FOR FLYERS OF 
SURPLUS PLUMBING 
AND ACCESSORIES 


10 CENTIMETER 

WAVEGUIDE TO RIGID COAX 

KNOB” ADAPTER. CHOKE FLANGE 

PLATED BROAD BAND 
WAVEGUIDE DIRECT 


DOOR 

SILVER 
$49.50 

UPLER 

. ABY.4 iw $42.50 

SO. FLANGE 


ea 


$32.00 
Right Angie Bend + $27.50 
Right Angle Bend 

$17.50 
POWER SPLITTER 
$5.00 
3 CENTIMETER 
GUIDE UNLESS OTHERWISE 
SPECIFIED 


Twist 
TRANSIT 


Xx" BAND PREAMP 


SWR MEAS. SECT 


St TUNER/ATTENUAT( 


TWIST 


ROTARY JOINT 


3CM HORN aT 


48 


AT.68/UP 


1.25 CENTIMETER 


BAND FEEDBACK PARABOLA H 


MITRED ELBOW 

TR/ATR SECTION 

3 BAND MAGNETRON 
TEST EQUIPMENT 


THERMISTC 


Full Line of UG Connectors in Stock 
Immediate Delivery 


AMPHENOL “AN” CONNECTORS 


Lerge Variety Availoble 
At Great Savings 


Send Us Your Spec: Let us Quote 


SETS SONAR 


Data 


* SPECIALS * 


ELECTROLYTIC 
CONDENSERS 
New Not Surplus 
0.Y. TYPE LUG TERM. 
18c eco. 10 For $1.50 


DS TYPE CARDBOARD 
w LONG PIGTAILS 


VARIABLE 
TRIMMER 
CONDENSERS 


42Mmt 
27Mmt 
25Mmt 

OMmt 


for Other Values 


VEEDER 
COUNTER 


SOUND 
POWERED 
PHONES 


$37.50 


INTERPHONE 
AMPLIFIER 


TOP TRANSFOR 


Como Transtermers 


MER BUYS! 


Piate (50-60 ope input 


amo 


3.00 


24.00 


Filament Transformers 115V 50-40 ope input 


WRITE FOR CATALOGUE 


MICROWAVE DIV. MR. PLISHNER 


42 


PARTS DIV. MR. ROSEN 


CABLE ADORESS: COMSUPO 
PRONE O- 412 


FILTER CHOKES 


1% 
WRITE FOR LIST OF OTHERS 
RATED CONCERNS SEND PO 
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Birtcher 
Tube Clamps put 
926.16 cis ms vu i 
926-81 e268 v v 2.49 
16 100 for v 2.75 
S264 14 silov tw adv 3.45 
926c19 $12.00 Sov Lk 2.29 
“ro > 1000 for om vel 2.95 
30+30 as A= wv | bee 695 
50 200 sopet | 6.95 
| 2x20 as 3.2 ea. vin 3.95 
| 30435 180 c7i3 28 ea. é ‘ 
| 40520 iso C717 28 ea, 1% mov 12 5.49 
10 300 A284 ea. SvCT 3.95 
10 200 7 ‘ 
0 250 ise m | | 2.29 
723 A/B Kiyst ser sect 40 20 150 — 
25 40 28 200 
— 
$2250] ee. 10 For $2.50 | 
TR-ATR Section Volts Out ofts Out Amp 
$3.50 | 225 is 1.95 
$1200 1 50 20 350 25 on. 4.95 v } 
2 Way Wave Guide direct a! coupler 10 50 100 450 100 ‘ 2.28 
sig so | 23-33 22 350 25 wy is = 
850 | 40 iso 25 — 
TR-ATR Section, A «wth Ate | 25-25 10 25 350 
ap | 20-20 10 30 400 
Crystal mount $1750] 2x20 150 Katine tm T 

er Cavity $2 10 20 20 350 v SA HV ONS $1.79 ia a 
Jor bend with pressurizing 10 ° 2A 1.79 3%), Mev 1.95 

15.15 ° 230 s 
nipple $6.00 ea | io-10 30 20 1.49 
3 cm. 9 bend, 180 A 5.49 a? $V a 4.25 
“4 iso ¥ 4 16A \ A Sv 
m. right angle bends long | 12.95 6.98 
$4.50 ea 20 $25 6.95 
40+20+20 iso v v 
Nis $8 40 20 150 25 5.25 v A Sv 1.85 
FER 40 25 200 28 v A 2.45 
40 30 iso 2.75 1A 1.95 
10 $0 100 100 $0 — via 2.2 A 
TR/ATR 10 10-10 25 150-180 4 | ) 
16 
Pre A $67 50 | 20 Pal v 13s 118 
5S FT. SECTIONS choke ¢ ver ss asc 
$10.00 Tyres 
x 2x90 20 200 50 
L with 2 type 150-206 25 30 a9 
1420-60-20 150 25 a9 ; | 
$100 2x20 2¢ 430 25 39 new $4.75 va } Vibes } $2.49 
20-8 25 480 28 48 
$6 50 | 40+10+10 lov x 
40 40.23 475 400 80 39 TUBES! A 1.40 
$6 50 | 40 40 16 480 400 350 79 ‘ 4.49 
$17.50 | 30. 15.10 20 450 25 7° { | MA 2.95 
ted #0..40 180 400 50 oni. } } 2.59 
$5.9 150.50.25 15 as v Taupe 2.95 
300 3388 A } wha ass } 
40-20 20 400 25 ‘ 4 
ORN | 40 40 25 400 25 GA VIA 22 
ac 4 10 ane ee wa 2 
$4 Of 40. 30- 1¢ aso 7? 
| 2x30 20 10 450 on ‘ y ) 4.25 
¥ SA 
MINICAPS PIGTAIL KA 1 | sv 
40 50 as | ev & iv 1.95 
40 $25 60 V 1A 50/28 SV 4.95 
16 100 a4 “ ¥ | 5.95 
$72.50 | 2 mo 25 MA S¥ 
150 is 4 42.95 
m. Wavemete 4 is 
as K* 1 
150 as mA 79 15 MA i” 
22-20 250 as 2h ‘ as wy 1.48 1.25 
30 30 130 40 ‘ ins juo MA $9 MY DA 1.3 
10-50 150 3 | SHY wa 145 
40 20 150 a2 ’ vA 
80.40. 30 100150 28 1.29 | pw _ 167A $1.95 wy $1.95 
20 20 450 25 11 Ows iw wa 3.50 1.95 
20 150 25 12.9 ‘ vA 12.4 
Write for List of Otner HONE 1.45 
Go 
DA LIBERTY : 
SION OMPANY C.£.C, MONEY BACK GUARANTEE, $3 Min.onDER . 
F0.8. MOMEY ORDER OR CHECK. ONLY SHIPPING CHARGES SENT (0.9 
f 
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NOW! 


All the Fundamentals of 
Television in One Up-to- 
the Minute Book 


Here at last is everything you 
necd to know to succeed in tele- 
This great new book, 
now in a new third edition, 
a clear, authoritative 
picture of the entire field, includ 
ing complete descriptions of all 
leading projection systems, and 
the methods of color television 
being considered right now by 
the F.C. 


New Third Edition 


vision 


brit you 


by Milton S. Kiver 


Consultant, Ra 


quency 
Intercarrier 

You ll 
delighted with the 
new edition 
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my meter into the television range has Any set using the RCA 630 TS cn 
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ORDER 


ARROW! 


Easily verted to an 
set tor othce —home 
Ongina New 
Like 
rom New 


jea 
or tactory 


BC-605 INTERPHONE 


atone 


4.95 
3.95 


commun 


This kit 


Conversion Diagram and Instructions 
complete with necessary parts 


onmets of 3 tu 


ARB + $19.95 
SCR 522 Transce: v« i M sod 34,95 
BC 1206 ~ 5.95 
3.95 
MN 26 five w 24.95 
17.50 
RA 1 24.95 
17.50 
BD 71 New 12.95 
7.95 
PE-237 New 9.95 
BC.34 
95 
1-7 89 
8.00 
RT 9.95 
APN.-| 14.50 
R-78 APS 
34.30 
AM 61 9.50 
BC ? 17.95 
12.95 
SCR ¢ 39.50 
cl 2.95 
ASB 12.95 
BC 59 
BC 44 1.49 
EBC 342-3 EC J 1.00 
SCR 269 2.50 
BC 206 1.50 
95 
APS 


AN APN-4 


see 
atre e a a 
time swee and arkerr a 
kc. Two paralle a a 
tt e etwee a 
Exy 
try th w system of FM d at 
F [hE amera eh 
W 
sceller $29. 50 
RECEIVER 
Easily Converted for Use in 
Citizens Band 
ta t a at Proad Fa 
Fa MC 1.F.’s. Complete w 6A) 
F ay vetals 
emat nished ed $7.95 


RPRI ACK 20 ibe. Ass 
tedio parts, A$25.00 value tor caly $1.95 


COMMAND (SCR 274 N) 
EQUIPMENT 


Used 
BC.45 $12.95 
BC.454 4.95 16.95 
BC.45 7.95 
BC.45¢ 1.95 2.95 
BC.4§ 5.95 
BC.458 5.95 7.95 
BC.459 (or T2 9.95 
BC-696 (or T 14.95 24.95 
Transn M 9.95 
BC.45 Ke et Remote Contr 1.95 
BC.44 2.95 
Receiver Rack 1.95 
at tter Rack 1. 
ple set ed trom aircraft 
te trans ay mit 
ne mounting rack 
moduletor end dynes Se $34.50 


HS-23 Hi Imp New $2.95 
New 2.95 
HS- New 1.50 

Used .79 
T-17D C New 2.75 
T-24 H New 1.19 
T-30 T New 38 
T-4 New -98 
Headsets New .59 
RS-38—Navy hand Mike Carbon 2.75 


BEAM INDICATORS 


I 82 a - New $4.95 
Transmitter seleyn for above 2.45 
7.00 
l ~ 3.45 
Transmitter: Selwyn for above 2.45 
beth for 5.25 
~ 2.45 
HERMETICALLY SEALED 
CHOKES 
4 MA 5% 
+H MA 
H 145 M.A 5% 
i M.A 
PP 12A/APS-3 RECTIFIER 
SUPPLY 
110 VAC--8 2400 CF put Used 
many voltages for APS 3 equipment 
VR Three 4 1 ( 
ox se kes, ot 95 


BC-223 


Ideal Marine or Ham Transmitter 
2008 to 5250 KC 


New with all tuning ts and T aes $19.$5 
BC-620 F.M. “Receives,  Tranemitter har T Ur For BC 
nel crysta req 
etere New $14.95 oo 
SS NEW CATALOG 
FT-250 M t low PE stinc surplus values, write for your 
BC 6. $1.50 TODAY 
OUTPUT TRANSFORMER Ail st ts FO i 
a M rder «4 
ns CT Inverse sedbeck $1.45 
| operate RPM 
Complete wi year box an $2. 95 


peakers speake 
atfle (for remote speabe 
ra atle 
i 
*ched plate scoella 
esistors 
taGwate 


New 


BC-604 TRANSMITTER 
_FM 20-28 MC 


erated on 10 meters 
anne! 5 ott rystal With all tubes end 
eter t es t 
$12.95 
tal 14,95 


TUBES 


Nationally Advertised Brands- 


1 Brand New 
Type Net Price Type Net Price Type Net Price 
$0.49 6KE6G $0.6 8 $0.29 
49 6G 44 24 
185 265 4 4 
82 & esacT 2 
1832 A 2.95 6SF 
ce ‘ 
49 eT7G 
OSGP 49 6UTG J 1 
49 627G 5 
Fa 49 vTt 
1F5G 49 1C4 12034 
1 4 VT26a 7) ‘ 
1J6GT a9 A 
INSGT 49 14ay + 
2a6 19 ; 83 4 
2C 26a 9 664 
4 
Det 39 
iy 62756 
8 SH? 
ce 2 18 
bet 9 1642 69 
GP e 69 206 
523 2422 396 2051 ) 
AS 6 1002 
1006 
GL4art 
2 6 29 
6 33 jen CRP 
2 61 29 REL 
WRITE FOR QUANTITY PRICES 
CONDENSERS ... 
2 mid 4000 VI at .95 
4 tor 10.00 
100 VI GE 3.95 
3ior 10.00 
mid 198 
mid 4.95 
2.95 
mid 15 vi 419 
10 tor 1.49 
DM For B 
Filte New $6.95 
sod 3.95 
DY-1 For ART-13 less filter end bese New 6.95 
M 5 
“ 1.95 
New 
E- 206 ~ 6.95 
2.75 
Ne 2.758 
DM.-53 New 3.95 
Used .95 $2.00 
New 1.95 
$5 3 ine $2.00) 
PE-97 Velt Vibrater Pewer Supe 
Face! 6.95 
Ex e $ . 
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MIKES—HEADSETS 
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— 

| | 


$21.95 
.» Worid Wide Portable—3 Band— 


$69.95 
DeWaid 164 Television Console 


$369.95 


IMMEDIATE DELIVERIES 


WARREN DISTRIBUTORS 


PREVIEW of WARREN'S 
SENSATIONAL 
, VALUE PARADE 


Consult Us for Everything 
in Radio and Television 


Write at once for new catalog 
and dealer discounts 


3145 Washington Street 
Jamaica Plain 30, Mass. 


JANUARY 
SPECIALS! 


.29 


Leotone 


METER SPECIALS) in 
aS 


PORTABLE ‘oc anne Ter 
‘ 


M 


$3.95 


HEARING AID AMPLIFIER ASSEMALY 


$2.49 


$249 


HEARING AID TUBES 


HIGH FIDELITY CRYSTAL MICROPHONE 


ALUMINUM HOUSING 
PLAIN TUBE CARTONS 


DIO MAROWARE TREASURE 


SPEAKER REPAIRS SINCE 


Linrane 


RADIO CO. 


67 Dey Street 
New 


150 WATT XMITTERS 


Govt. Cost, $1,800.00 


BC 375-E 
(COMPLETE) 
INCLUDES: 


n. dissects.) 


RADIOSONDES 


Uncle Som's Aerial Weather Station 


with TAS tube; 


49.. 


SPECIAL 


161A Washington St. 
New York 6,N. Y. BEekman 3-8717, 8 


COMPONENTS SUPPLY CO. 


mast clamp allows installation of more 
than 
with independent orientation of each 

complete 
inch mast 
guy wire ring 


one antenna on a single mast 

The units are supplied 
with a 6 foot section of 1's 
adjustable 
et 


Dracket 


roof 


MAST BASE 

McKinney Steel d 
Madisor 
has 


for ise in antenr: 
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Street 
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reas o 
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idditional 
ation 
nown as 


unit Ww 


ind 


mately 3600 ke 
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‘ 
view Co. of 8 
8 is mast base 
im in locations where 
ete pre ind ease of erection 
4 hele are cto nm the cost of 
inst 
K Swiv-L-Lock” mast 
se i accommodate 1 
A.... $-€ Personalized Radio base, tl Gate asts 
‘ tube up to 14%" in diameter without adap- 
De Dynar P eake tor It permit mplete rotation and 
\Ve Superhet With 
iocKing of the inter i mast lhe base 
List ‘ i ind 
Al ot wa handk ex ¢ t antenna The 
High Maste Mobile Mou Tne 
View. | Wilshire Blvd Le Angeles Cc 
feieht Wid de 
hogany almut \r outstanding ‘ Movdile ntenr lor il teur ippir 
4 An all-band, plu n coll antenna 4 
3 load is engineered f maximum efl f 
= ciency and flexibility. It possible t 4 
change coils to inv band SU throug! 
i 
75 meters comes tuned to approx 
may be adjusted to 
fa 2 
PERFECT A f 
‘ ds and ged lid me . » 
Har KI in drawers, with ha | 
- | dies, to cover freq | 
J 
— ‘ raf ground & 
$1.00 
M 
MORE FOR YOUN MONEY uf may be u t i 
MORE & MORE FOR MONE nd 14 
249 
! 
A-710 high fidelity FM-AM tuner 
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"Build Your Career! Become an 


ENGINEER 


¢ Major in 
Electronics 


B.S. Degree 
in 36 Months 


international Short-Wave 


ae 6 


CKCS 


danuars. 1950 


Over 30 0 graduates 
and 555 students © 
Faculty of 85 specie 
sts @ Train in modern 


well-equipped shops 


On MILWAUKEE 


A Special Preparatory Pro- 
grom is offered for students wh 
wish to review bas subjects or 


additiona 


Military or Practical Aco- 
demic training ~ be evalusted 


advanced credit 
Next Terms Open 


APRIL 3... JULY 3 


AN EXPANDING INDUSTRY 


In one yeor of study, become an 


ELECTRONIC TECHNICIAN 


Prepore Here for a Career in 


RADIO AND TELEVISION 


* 


of ENGINEERING) — 


WRITE today for the helpful 


page pictorial 
“Your Career and the 110 


bulletin, 
page 1950 catalog 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept 8N-150, N Broadwoy and E State, Milwovkeo Wis 


is 


5 
the custom builde service te 
This 2-tube tuner measu 
inches wide nches higt ind 
i n dept It featu X- 
sepa te tuning ind nneis 
FM and AM. The set has a! nt . 
4 
>” 
‘a 
inir cale and escut eon plate 
KI Con ete operatir nst 
~ . 
America least cor ie 
N. ¥ PSL, 7.9 I me ed 4 
lo ¢ 5. 6.08 
ind ZYK-3. 9.565. 11.8 endit it 
j 
tt te itu } 
j lish pre in i \ bo I 
Monday ti h Saturd b 
I ( ng” 1 Sunday 
Sr to the W 
B } H ‘ ZIK-2 "4 r 
Sundavs this one extends to after 141 bi 
rding to Stark, Texa 
B sh Ne Juinea —Balbi. C 
es to VLT7 95 to 
OO), Sunday 010 0. VLTS, 7.28 * 
Sunday le lay irsdayv 164 
Friday to 1730, Saturday to 2000. 
15-0930. Saturday to 0800. Sur 
say who requ back Cat 
( fir t CRC d 
grour 
now radiated 1745 Tuesd 
er CKLO. 963. CHOI Hilt 
are given for CKRP, 21.6 CKNC ‘ 


NEW Lhcote 
Means NEW Life. 


Armor-Tough Coating 
Can't Flake Off! 


WITHOUT A’ PENNY’S 
INCREASE IN THE LOW 
PRICE, Penn's Teletowers 
and Thriftowers are now 
being finished with Tele- 
cote—the new, armor-tough 
coating that can't flake off 
Developed by one of Amer- 
ica’s leading steel makers, 
the use of Telecote in the 
television tower field is ex- 
clusive with Penn. Telecote 
is impervious to weather 
+++ protects equipment... 
reduces servicing pre- 
serves the sparkling appear- 


ance of the tower when new. 


Telecote is one of the most 


important new  develop- 
ments in the whole field of 
television accessories. Prof- 
it-minded dealers will write 


today for details. 


“PRICES TO RETAILERS 
(Shipped prepaid) 


THRIFTOWER “30" — 
Composed of 20° of tower 
welded as a single unit with 
total 


O.D. adjustable pole, 
approximately 30 
overall $24.75 
THRIFTOWER “407 

Composed of 20° of tower, 
same as Thriftower 30, with 
27 1” OD 
forced adjustable pole giv- 


doubly rein- 
ing a total overall extended 


height) of approximately 


CKLA, 15.09: CKRA 1.76; 
11.72; CKLO, 9.63; CKRZ, 6.06. To Eu- 
rope 0945-1130, CKCX, CKNC; 1130 
1500, CKCS, CKNC; 1500-1530, CKCS 
CHOL,; 1530-1815, CKLO, CHOL,; 1815- 
1850, CKLO, CKRZ. To South Africa 
(except Sunday, Monday) com- 
mentaries from the UN, 0850-0920 
CKRP, CKNC I Australia, New 
Zealand (Except Sunday) 
with commentaries from t UN, 2320- 
0000, CKLX, CHOL; on 
with English for 
west Paci 
CKLO To Latin America 
Caribbean, 1910-2235, CKCX, CKRA 
CFRX 7 Toronto, Ont 
scheduled 0530-2330 Drummond, N 


J.) St. John N 


CHOL 


with 
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Sout! 
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the 


listeners in 
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renerife 7517.2 
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Radi 
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kong, China 
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- IT’S STILL XMAS TO PLATT 


$1 AGAINST ALL $10 ORDERS 


And orders still pouring ia 
your et—as Platt for every $10 
Tr never repeated aga PY 


BRAND NEW—ORIGIWAL ON 


T-24-G MICROPHONE 
$1.95 c= ‘ 
TYPE MN-20E 
 ROTATABLE LOOP UNIT 


J C.64 TRANSMITT Rect IVER 
Ma 
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7? 
$12.95 


SELSYN INDICATOR FILLED sé. 
(> CONDENSERS 


$4, 95 


ANTENNA TIE DOWN 
EQUIPMENT 


29c 


SPECIAL! 
DYNAMOTOR PLATT'S TOPS IM TUBES, TOO! 


$9.95 
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COIL SETS FOR NEw OnLy 
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Rete te Debye 92 9254089852 9808589898 
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_ 274-N COMMAND EQUIPMENT 
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EXTENSION CORD eS RUSH THIS COUPON TODAY 
FOR FREE CIRCULAR 


AN APN-1 
RADIO ALTIMETER 
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RACON 


TWEETER 
Highest Music Quality 
At Low Cost! 


iL 
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Output to $37.50 
List Price 


15,000 Cycles! 
Wide Distribution Pattern! 
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ACOUSTICAL EXCELLENCE 


52 East 19th Street, New York 3, N. Y. 


DA EVENING 


Modern Laboratory 
Instruction In 
@ SERVICING 
@ BROADCAST 
OPERATING 
@ ELECTRONIC and 
TV ENGINEERING 


ELECTRONICS INSTITUTE, Inc. 


2) HENRY, DETROIT 1, MICH 


map showing principal s.w. stations of 
the world. (Bellington, N.Y.) The 21.- 
480 outlet transmits to Surinam and 
West Indies 0945. (McPheeters, N.Y.) 
New schedule for the “Happy Station 
Programs” presented by Eddie Startz 
is Sunday and Wednesday 0930-1100 on 
6.025, 15.220, 17.770, repeated 1600 and 
2200 on 6.025, 9.590, 11.730; for Pacific 
on Tuesday 0600-0730 on 6.025, 15.220 
17.770, 21.480. (Radio Sweden) 

Hungary —Budapest seems to have 
increased power; heard on about 9.830 
with good level in New York 1630 with 
news by man. (Bellington) Is good 
level in West Virginia; asks for re- 
ports. Pearce, England, says appears 
to be testing with increased power on 
both 6.247, approximately 9.830 

India—-AIR announces its 1400-1500 
daily broadcast 
as on 11.71, 11.76, 9.62, and 7.24 now; 
heard on all these in England 
(Pearce) Madras, 4.920, is audible to 
fair now in West Virginia 0730 with 
news; heard in England by Brownless 
it 1215, good level 

Indonesia—-At the time this was be- 
ing compiled I received word from 
Balbi, Calif., that he had heard a Radio 
Batavia outlet on 6.05 which may be 
the new 100 kw. transmitter. Noted 
0500-0630 with “local signal; had 
English news 0600. Dilg, Calif.. noted 
this one the same day as Balbi at 0900 


for Overseas Listeners 


in Dutch; signs off 1000 with Dutch 
National Anthem; listed frequencies of 
15.15, 11.77, 7.27, but did not mention 
the new one. Dilg gave frequency as 


ipproximately 6.045; says has QRM 
from BFEBS, 6.045, Singapore. Fuller 
Rhode Island, has again been hearing 
Batavia's 19.345 channel around 1200 

Radu Sumatra Medan gens oft 
1100 on 7.355 with h 
Georgia” and Dutch National Anthem; 
Engl.sh request program heard from 
0939 (may not be daily). Pontianak, 


8.090, closes 0930 with Dutch National 
Anthem. “This is Radio Republic In- 
donesia broadcasting from Djokjakar- 
ta” is the identification during Englis' 
session 0900-0930 from the Indonesian 
outlet on 5.060. (Gillett, Australia) 
Iran—Teheran, 15.100, lately has 
had two short periods ot news 1400 
and 1500. (Pearce, England) 
ITraq—GDX-aren, Sweden, says 
Baghdad, 7.062 The Voice of Iraq 
transmits in English 1230. Also re- 
ported by other Swedish sources 
Israel The new 7.5 kw. transmitte1 
at Tel Aviv is now on regular schedule 
on 9.000 at 1200-1300 with special! pro 
grams for new immigrants and dis- 
placed persons, using Yiddish, Frenc! 


Spanish; at 1300-1315 relays “Kol 
Israel The 50 kw. transmitter is ¢ 
pected to start tests Yr the sprmg 
(Bluman, Israel) Heard well on 9.006 
at 1430 news period by Gillett, South 
Australia. who hears Tel Aviv, 6.830 
and Haifa, 8.170, in parallel but much 
weaker; Haifa has been heard as late 
as 1645 

Italy tome, 9.63, 11.81 (best), has 


news 1430. (Fargo, Ga.) Some weeks 
ago Radw Sweder reported exper 
mental transmissions had been heard 
from a station at Parma on approx 
mately 7.590 at 1500-1530 sign-off 

Jamaica—-ZQI, 3.48, Kingston, good 
lately evenings around 1930-2200. (Cox 
Dela.) The 4.950 outlet has been fairl, 
good around 1700-1730 recently. (Sin 
N.Y.) Latter heard well here in Wes 
Virginia 

Japan —JBD-4, 15.235, noted wit! 
weak signal 1850: measured 15.2354 
some QRM from Moscow on (me 
sured) 15.231, and from KNBX; how 
ever, QRM eases when KNBX signs off 


19K JBD-3, 15.225, quite good around 

1830, measured 15.225.5. (Oskay, N.J.) 

Kashmi Nord! Sweden, flashes 
‘Continued on page 138) 


DOCKET 9295 REVISIONS 


LOWING. the recent POC hearing 
on the controversial Docket 9295 
ecoverittig the proposed new amateur 
regulations, a revised Docket 9295 was 
issued. Oral arguments on this revised 
docket ay be held depending on the 
comments received. Essentially, these 
revised rules are as reported in the De- 
cember issne of RADIO TELEVISION 
NEWS on page 54. A brief resume of the 
new proposals is as follows: 


BAND ALLOCATIONS 

AM phone: 3800-4000) ke., 14.200- 
14.500 ke., 28.5-29.7 me. NBEM phone: 
29.7 me. with these frequencies limited 
to Advanced Class Class A) operators. 

AL, AZ. AS. AL and NBEM: 50-54 

NBEM is defined as having a band- 
width no greater than that occupied 
by an AM signal containing the same 
frequenectes 


LICENSE CLASSES 
bxtra Class: No special privileges at 
this time but additional privileges may 
granted in the future. Exam consists 
2.5. and tk 
Advanced Class Class Ad: No new 
Advanced Class or Class A licenses will 


be issued after December 31, 1951. 

consists of cements 1, 2. 3. and 4. 
(eeneral Class Class and Condi- 

tional Class Class Exam covers 

elements 1, 2. and 3. 

hnician Class: Exam covers ele- 

its ENP. 2. and 3. 

Novice Class: Exam covers elements 


INT. and 


EXAMINATION ELEMENTS 

5 w.p.m. code speed 

2. Amateur radio operation and ap- 
paratus, including telephone and tele- 
graph. 

Provisions of treaties, statutes. 
and regulations affecting amateurs. 
Rules regulations essential 
to beginner's operation, including 
elementary theory 

Advancedamateurradiotelephony. 
tk. Advanced radio theory at 
tion as utilized in modern 
techniques, including, but not limited 


to radiotelephony.  radiotelegraphy. 
transmissions of energy for measure- 
ments and observations applied te 
propagation, to the radio control of 
remote objects and for similar experi- 
mental purposes 
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CHELSEA VALUES: 


12’ DUMONT 
PICTURE TUBE 
in $1995 


SEE OTHER PICTURE TUBE BARGAINS BELOW! 


FOR CUSTOM-BUILT INSTALLATIONS 


29 TUBE, RCA Lic. 630 Type CHASSIS | 


Completely wired, factory-engineered, aligned and tested 


PL UG COMPLETE with DUMONT Picture Tube 
IT IN 
—AND 
IT uN 
WORKS! 


A SET y 
nota kit! 


Same Chassis for 


H..15% 
16 operation. ..complete Le... 


with picture tube...... $179.95 W.21% 
Standard RMA Guarantee 


199% 


50 plus 80 Fed. Tax 
RECORD CHANGERS 


PRICE INCLUDES TAX 
Webster 256-1 Dual Speed 78 and 


THE IMPROVED CUSTOM-MADE 30-TUBE 
630 CHASSIS WITH VOLTAGE 
WITH 16° PICTURE TUBE 


Highly Sensitive No-Drift AM and FM iad: 
BRAND NEW TV TUBES 
IN SEALED CARTONS 
44.390 


aces 44.50 Webster 356-1 Three-Speed 
189.34 § 78,45 & RPM....... $29.70 


High and Low Frequency All-Channel Antenna from $6.71 to $471.00 


WHY PAY MORE ELSEWHERE? 
. and COMPARE! 


Phone arid mail orders filled on receipt of certified check or money 
order for $25 as deposit... balance COD FOB N.Y 
FOR FREE DEMONSTRATIONS, VISIT OUR STREETAEVEL SHOWROOM 


THE HOUSE OF BARGAINS 


Write Dept. N for latest literature and prices . . 


187 Seventh Avenue, New York 11, N. Y. 


PRICE B)JECT TO CHANGE WITH 


Phones: CHelsea 3-4425-6-7 


1 49" | 


CHELSEA TELEVISION CENTER, Inc. 
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SYNCHRON 
TIMING MOTOR 
Mode! 600, | RPM, 115 Volts 

60 cycles 
Special Price $2.45 each 


NOISE FILTERS 
3 chokes and three oil 
filled AC capacitors 
mounted in an assembly 
with 4 pin Amphenol 
connector 


A Steal at 39c¢ 


NEON BLOWN FUSE INDICATORS 


Rated for 110-220 
volts either AC or 
pc Can also be 
used tor eneral 
testing for “opens” 
shorts etc 
Price 39c 
PIONEER 
AMPLIFIERS 
Shock-mounted case and 
chassis includes many 
transformers condensers 
potentiometers. etc Sup 


plied less output transtorm 
er and tubes 


Our Low Price 
C-1 AUTOPILOT 
VERTICAL CYROS 


Gyro, driven by series mo 
tor, provides electrical sig 
nals for both the roll and 
pitch of the aircraft Has 
many valuable parts such 
‘ as precision variable resistors bearings 
contac's, etc. Amphenol connector not in 
cluded. Origina) price $1500.00 


Special $4.95 


C-1 AUTOPILOT 
AMPLIFIERS 


Three channel! servo ampli 
fier consisting of many valu 


able electronic parts includ 
ing 6 relays, 7 tubes, etc 
« Unit removed trom new air 
er 4 Super Special $5.95 


EDISON TIME DELAY RELAY 


Vacuum sealed in gicss, s.p.s.t. contacts 
normally closed 30 v. 7 second de'ay tc 
open. Many experimental applications 


Special Price Three tor $1.95 


TUBES 

6SN7; 7F7; 7N7; 7Y4 $ .59 ea 
6H6 39 ea 
83 65 ea 
CIB--Grid control rectifier (thyratron 1.95 
TERMS 20° cash with order ba'ance 
C.O.D. Orders accompanied by payment in 
full must include sufficient postage ther 
wise shipment will be made via Railway 
Express collect. Minimum order $2.00 


INCORPORATED 
PATERSON, N.J. 


governs the output quality of an am- 


plifier is the limited frequency range 
of the speaker, especially in small 
low-cost systems. Many of these sys- 


tems employ 6- and 8-inch permanent 
magnet or dynamic speakers of medi- 
um quality and performance AS a 
rule a worthwhile improvement in 
frequency response, along with an in- 
crease in output and operating eff 
ciency, will be noted when these speak- 
ers are replaced with 10- or 12-inch 
units employing Alnico 5 permanent 
magnets. An improvement in low-fre- 


quency response and over-all efficiency 
in delivery will also result if the 
speaker enclosed in an acoustically- 
treated baffle, or equipped with an ex 


ponential horn-type en 


Some of the older amplifiers equipped 
with dynamic peakers can also be 
given new life by replacing these units 
with new PM types The field co 


e replaced with a filter choke 


should 


(or in some cases a4 resistor) of ap 
proximately the same resistance as the 
coil An exact value is not critical 
unless the field coil was used in the 
‘B circuit to furnish grid bias 

In this case the replacement choke 
should be the proper ohmic value to 
produce the correct bias voltage It is 


best not to depend entirely on the re- 


sistance the old field coil 


this may have changed or may not 
have been the optimum value in the 
first place. Measure the actual bias 
and supply voltages and change the 
resistance if necessary to produce the 
voltages recommended in the tube 
manual or the manufacturer s 


if available. Amplifier efficiency 


can often be stepped up by 


notes 


increasing 


plate and screen voltages, provided 
the maximum recommended ratings 
are not exceeded 

Extension speakers in often 
used to solve the problem of coverage 
without necessitating the purchase or 
installation of an e powerful sys- 
ten Speakers may be connected u 
parailel, senes r series-paralilel as re 
quired to properly match the output 
impedance of the amplifier Ans 
speaker installed at a considerable 
distance should be fed through a 50 
ohm line, witl i suitable matching 
transformer! at the amplifier and 
speaker end 

Many more modification ind in 
provements will be apparent to the 
pa. service techr r ndivid 
cases. Most of these can be whe t 
out considerable cost to the custome 
and in the majority of cases will give 
added life ility not only to the 
small p.a ut to irge ir 
stallations as well 


PICTURE DISTORT 


N IN TV TUBES 


WITH METAL SIDES 
By MATTHEW MANDL 


\ ETAL-SIDED picture tubes such as 
the 16APt will ‘times give a 


distorted raster and picture which can- 


not be corrected bey lit rity controls 
When such a condition occurs the likely 
cause may be that the metal ee side 
of the picture tube has bece 
netized A magnetized cor 
that the magnetic fields thus pro- 


duced will influence the electron beam 


within the tube im fashic similar te 
a permanent magnet. A small pocket 
compass will give an indication of the 
presence of magnetization, and the 


portions of the cone so affected « 


deter eds by sing the « 
entire metal surts 
picture tube is of these in- 


to be 
otherwise the 


corporating a permane 
trap. this will have 
this cheek is made. 
compass will 
When the places of mag 
been determined, they can be 
hy the an freld 
Westinghouse. in their later 
notes, do the use of a coil 
which can be cont ted di thy ter the 
110 volt lines. This< coil « ists of 1250 
turns of No. 2 insulated copper 
wound around a form hes im 


ion 
before 
false indication. 
etization have 
nullified 


a 


ot 
service 


wire 


diameter. Such a coil will nerate 
magnetic lines of force of sufficient i 

tensity to cancel out the unwanted 
magnetism of the cone structure. The 
coil is connected te the ace. lines. and 
the coil end is passed over the surface 
of the magnetized cone. Move the coil 
aways from the cone before removing 
the plug. Simee this coil will ever- 


t time. 
intervals. Hf it 
wailta 


heat in relatively ste 
ule ly be 


whe used at 
is to be 


few minutes between usage 


several tubes, 


When the tube has been demagnet- 
ized, the pocket compass wer 
will give indicati of the presenes 


of magnetism, though this test should 


he made with the set shut off te elim- 
inate the stray magnetic helds of yoke. 
focus coil, and jon trap. \ further check 

» be e with the tube in actual 
use, and the picture as well as the plain 
raster should no longer be distorted, 
pulled out of shape. or have a kink at 
the edge of the raster 


precaution when servicing 
‘tal come tubes, care should be 
ep this metal side away 
the frames of PM speake per- 
manent magnet beam benders, or other 
fields. Uf the lof the 
metal cone becomes magnetized, it will 
have the greatest effect on the electron 
beam within the teubs the 
i field will be the 
am. Portions near the middle of the 
ure influential in disturbi 

theugh not as great 
the small end of the 


cone 


with 


small « 


closer to 


also 
raster, to 


metal 


Construction details covering the coil 
used for demagnetizing metal tubes. 
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RADIO TUBES Lowest Prices! 


AM, FM, TV—Tremendous Selection of All Types—ORDER TODAY! 


6c4 47 258 1A6 1FSG 
6FSGT so 25Z6GT 185 1G4GT ! Cor 
3A4 6SD7GT ornet!-Dubitier, 
6s8GT TIA 4828 1Gé6GT Metlory, Aerovor, 
ea. WA 112A 483 1H4G Sprague, Solar. Filter Condensers 
4a6G 4X7 1828 1Aa4 1D8GT IH6GT —ten fast moving filters FREE 
6A3 39 44 183 156G with cach 169 tubes 
6ASS 6G6 6SH7 6z4 12SA7GT 32 $085 1 
Cc 5U4G 6HE 68437 12A8GT 12SF5 33 socs 
swacT 6AUG 6HEGT 6Sj7GT 12AT6 sove 
5x4G 6A8G 6455 6SL7GT 12AU6 12SH7TGT 35 $1 
ea. SY3GT 6A8GT 645GT 6SK7GT 12AU7 12SN7GT 3585 vT-S2 
6Be 656 6SN7GT 12SR7GT 35cs Se 
ics 6AB4 6BAG 4s7G 6sqrcT 12BA6 1619 we 
6U6 1B3GT 6G5 


6BG6G S0A5 
6ES 807 


1AB85 1184 1LNS 2x2 6B7 6L6 1246 50C6 117Z6GT 
Cc 1AD5 1LCS 25Z5 6S7G 12BF6 70L7GT 
1M5GT 1LC6 35Z3 653G 6SUTGT 9001 
1LA6 3LF4 6L6G 7C4 45 83 xxe 
ea Less than 50 tubes, Sc per tube extra 
Above prices are for 50 tubes or more—may be assorted. Individually boxed—Standard factory guarantee. 
OL6. 3525. 12SK7 1.95 re tube 12BAG 1.69 “1R5, 155. 114, 3V4 Battery 1 
O7 SA7 tubes fe r? 1 W4, 50B es for T 4 tubes for $ 
’ 108P4 TV Picture Tube $17.95 each 
12LP4 $24.95 each | RF and Antenna Coils. NEW TEST EQUIPMENT 
Standard Broadcast Band 29 C ea. All makes, all models. Tell us what you need 
SPEAKERS and we will quote best prices 
Best Quality Aimico 5 PM aye 8 VOLUME CONTROLS OUTPUT 
19 Price 
Each 


10 of more Price 
VERY BEST BRANDS Each Each 5 0 RS 
meg. of 1 meg. of 1 10 meg TRANSF RME 
with switch long shaft 29¢ 35¢ 


PST 
BSC! rer secs, otc. 3% ea. 


1: -05 


2%", 4" $1.05 


, 49 $1.59 1 1 10 me 
A po 3.25 fess Ay 16c 19¢ 6V6, 6F6, 3Q5, 45c¢ ca 
BY-PASS CONDENSERS § UNIVERSAL OUTPUT 
100 Condensers assorted $5 95 TRANSFORMER SPECIAL 
mn achage . 
ac a 29 c m ‘ ea 
oo. 296 | ea. Te PILOT LIGHTS—100 BULBS *4°° 
os 1 bese of 
4 PRONG VIBRATORS—VERY BEST BRANDS 1 ca. % 
Ne. 412.5 V. 50 Amps | Ne 4746-8V 15 Amps 
Val 
td ea. ry 
m 10 for 1.25 | ter $1.69 
to 49 < BUFFER CONDENSERS L 
005 mfd. 1600 WV) Stendard 100 mit . 
CRYSTAL CARTRIDGE 008 md. 1600 WV 79 
Standard replacement crystal $1 39 01 mfd. 1600 wv‘ 15¢ ea 
cartridge. Each VARIABLE CONDENSERS cocn 
RESISTORS Two gang tor superhet Standard . shaft 69c —_— 
; Tv PARTS CONDENSERS 
v V with 20.20— 
RCA Type Flyback 3.45 ea 


$1.29 ea 
OUR NEW ADDRESS 


PREMIER RADIO TUBE COMPAN) 


Discrimination Transformers 


450 Working Volts 
ea. ea. 39¢ 28-16 -16-—350 V Sprague 
40-30-—150 V-50-20-25 Vea. type ea. 1% 
551 West Randolph St., Chicago 6, i. 10-450 V ea. 49-40—150 V ea. 25-25-1580 V-200-10 39 
. Rated accounts—10 days—all others 20% deposit with order, balance COD. Minimum order $5.00 
Phone: Andover 3-1590 All shipments FOB Chicago. Prompt attention paid te foreign orders. ORDER TODAY. Our parts and 


Your Tube Source Since 1926"" te be replacements ter the im the listings abeve. Satistaction 
uarantee 


Te speed up delivery. sign your order and your remittance with the same name 


January, i2t 


= 
185 6AGS 6B 6K8GT 6U7G 12H6 76 305 198G- 
1us 6AKS 6cs 6P5GT 6u7GT 1255GT 36 7 
2a5 6AL5 6C8G 6SA7TGT 1257GT 25L6GT 37 78 6A7 6G 
2aT 6AL6 6D6 6SC7GT owe 12K7GT 25X6 38 80 
3Q4 6AQ5 6FSGT 6SG7 6x4 12K8GT 30 39 85 ; 
384 6ARS 6F6GT 6SG7GT 6X5GT 1288GT 31 46 89 = 
1LA4 5z3 6D8G 6wiG 7G7 128Q7GT “a 
Cc 5z4 6FS 6Y6G TH? 12A7 1273 a 
1INSGT 6A8 6F8G 6zZ7G 77 WATT 14N7 a 
1PSGT 6K7G mu? 12c8 Al 
ea. 105GT 6AV6 6R7 TAT 1255 20 OL 6 
1T5GT 6B4G 6SFSGT 7Q7 12Q7GT 32L.7GT 53 
oz iv 6Q7GT 7ES 7S? 128G7 35 $1 84 
1A5SGT 1cSGT 6B8 6T7G 7E6 12847GT 35L.6GT 11723 
1A7GT 2B7 6C6 6Ts 7e7 Tv? 12SK7GT 36 
ic7G 5v4 Tw? 1287 40 
} 
| 
4 
j 
‘ 
He 
150 Work it 
15-15-—-150 V 2%« 25 Working Volts 
20-20—150 V ea. 2% 10—25 V ea. ibe 
29-20-20—150 ea. 1% 20—25 V ea. 
| 


Photocell 


Easy on the Ears...) 


last % inch at the drilled end. Place 
TELEX Monoset*—Under Chin Headset the strip inside the jar top, as shown 
in Fig. 2 (left), with the screw of the 
banana plug passing through its clear- 
ance hole. Fasten the strip and plug 
with a 6-32 nut Bend the free por- 
tion of the strip slightly upward so as 
TELEX Earset*—Slips onto the Ear to make contact with the rectifier disé 
‘ when the latter is placed into position 
Weighing only oz., Earset’s lue > 
(S.) Bend a solder g into the shape 
a ) sti i Or t 4 

of a wiper contact (See Figs. 2 [left] 
and 4A), pass a 6-32 screw through its 


hole, and pass the crew through a 


Stethoscope design of the Telex Monoset eliminates 
uresome pressure— instrument swings lightly under 
the chin. Wear it for hours without fatigue! 


ear, holds the sensitive receiver 
securely in plac Lser’s other 
ear is always [ree for phone calls 
or conversauon 


',-inch-diameter bakelite washer. This 
complete assembly may be seen in Fig 


2 (left) 


(6.) Place a rectifi isc into the jar 
TELEX Twinset*—Nothing Need 
Touch Ears! - ey top with its selenium-coated surface 
Lightest twin-receiver headset 
made—weighs only 1.6 oz. Adjust 
to any head. Flexible, 
slips into pocket. 


outward, and press it down against the 
metai contact stry previously in- 
stalled. Then, pass screw holding 
the lug and washer tl gh the large 
clearance hole in th fier dise and 
through the hole he back of the 
Write for Colorful FREE Specifications Folder Today! jar top, holding all of the parts sta- 
tionary to keep the screw in the exact 
center of the hol d out of contact 
with the recti t Tighten the 


DEPT. H-20-1, TELEX PARK entire assembly by meat f a nut on 
MINNEAPOLIS, MINNESOTA | the outside o al Be care- 
ful that the iner lug does not bite 

In Canada, Atlas Radio Corp., Toronto the Bes 


(7.) Place a sold lug on top of the 


outside back nut and add a second nut 


ACCESSORIES | col celluloid or 


in plasti mount this disc 


ove } open side o he photocell by 


means of Duco household cement 


MOSLEY TRANSMISSION LINE PLUG 


SAVE SSS ON TV ACCESSORIES! 

ANCHOR Tv goosre i Performance of the Unit 

commended y amous 

— After the photocell has been com 
pleted, connect it te ‘ microam 
meter, O-1 dic. 1 in de 


vacuum tube 


mognetic 
brass screws. Ne 
$22 00 plug contacts 


DIETZ ENLARGING LENS 
ith 4-Way Adjustable of the rectifier 


Phosphor spring bronz 
contact strips. Anch« 

nected t 
cal 
meter 
S. long ploted pins press-fit x cates with the 


troordinarily tight and must be 


terminal of n ! When 


directed upon the rect 


MOSLEY TRANSMISSION LINE SOCKET 


fier plate within ll, the mete 


1. Any stondord ill be deflected 
TV WAVE TRAP 
ne « There will, of « irs some varia 


$2 tion in 


3. Only bros non-mognet result i by different 


rust-proof screws used 


The Amplifier You've Heard So Much experimenters le e the follow 
About! 
SOGEN FR. 10 AMPLIFIER 


Plastic body of + 


. Phosphor spring t 


t $50 01 
strips SPECIAL JENSEN 10 SPEAKER 
. 

ontacts anchored sep 


ately MINIATURE COMPONENTS 
for Ww Tak Mea Aas, Ete 
MINIATURE 


millivolts 
Insist thet your supplier give vou MOSLEY PR ‘ 

150 VOLT MINIATURE CONDENSERS broad day! 
becoure of thee quality ond permanence 


rnia} 


OR SALE AT YOUR JOBBER 


OSLEY ELECTRONIC SPECIALTIES 


\WDFRQY) 2725 ROAD & 
ADSON 221 Fulton Street.Mew York 7,6.¥. he celectio 


is U.2 volt away trom the sun and 0.3 


MINIATURE RCA TUBES 
‘ 1.23 
Send check of money orde 
Ail orders shipped w 
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eee (Continued from page 51) 
pag 
j 
_ 
te 
a 
AD 
+ 
4 Any stondard 300-chm 
+O ne 
e 
: 2. Plastic body of high e pe 
dielectic 
t ine anana 
the ur ated rear face 
plate and n tb 
pla nus cor 
fi ositive terminal of the a 
ir contact lug communi 
selenium-coated surface 
nnected to the negative 
ne Snyder indoor TV Antenna is 
4 
4 e dicative o pert e ft be ex- Fi 
| |: pected: A 60-watt lamp (without lens 
bight 5. e or reflector) placed about feet from 
a ° the cell gives a photocell output of 10 y 
cross a hm load In 
ght gh noon in sunny 
+ > Se from the sun, 0.2 n s obtained wit! 
e the cell connected t i milliam 
meter (meter internal resistance 100 
t to a Syl 
it re 
tion 
122 
4 


volt 
the 


when the cell is pointed toward 
Higher outputs may be ob- 
tained when employing light bulbs by 
using a stronger lamp than the 60-watt 
unit the foregoing 


also by concentrating the 


sun 


mentioned in an 
rays with 
lens oI 


For 


reflector 
higher outputs 


plates converted into photocell unit 
may be 

plate of metal or 
ind connected 
connection 
the 


tends 


fastened close tog 


ther 
insulating 

The 
preferred to 


cells 


materi 
in paraiiel 
series 


ache 


connecting since a sh 
to offer high 
currents produced by 
nated cells in the string. A 4-cell] un 
of this type constructed by the 


ance 


iuthe 
gave the following performance 1 


in strong daylight 


from 


but I 


~ointing 
away tne 
0.95 ma 

da 
ted by 
leet 
ined 
roximately 


milliammeter. (2.) Illu 
a 60-watt lamp at 
110 millivolts output was ob 
sistance of a] 


across a load re 


1000 ohms 


A Simple Light Meter 

One of the simple applications 
home-made pl ] 
exposure 


in Figs. 1 


circult 


tocell is the light ‘to 


meter shown Ir 


iB is 
Size 


and 


rument, made possible by 
0-100 da 

m the 

itches in 


instrument 


TELEVISION RECEIVERS 
AFFECT THERMOSTATS 
By STUART COFFE 


HAT appears to be faulty opera- 
tien of automatic heating <vstems 
can sometimes be directls 
to incorrect placement of 
receivers 
The of the TY 
oftentimes against an inside 
trally located in the 
it can be 


Thhoving 


attributed 
PN or radio 
location receiver im 
wall cen- 
living reve 
comfortably viewed without 
the furniture. Uofortunatels 
the heating system thermostat is often 
found on the 
ceiver and the 


1 where 


same wall above the re- 
heat radiated from the 
ise the thermostat tempera- 
ise so high that it will not close 
even though the room becomes unecom- 
fortably cool 
The only satisfactory cure to 
the receiver to another part of the room 
a'though a partial cure can sometimes 
he effected by placing a deflector 
reethy under the thermostat. ¢ 
should be taken to 
circulation is 


di- 
are 
see that ade quate 
the 


wit allowed receiver 


premature 
t= will result 


failure 


January. 1950 


i 


several rectiher 


s 


l 


paral- 


illumi- 


) 


the 


direction of the 


i distance 


of the 


CUTAWAY * 
VIEW 


efficcent W shoped Air 


Leading again in 
PRICE AND QUALITY! 


ECONOMY — The 


one of the greatest coaxial speaker 


Model 6201 is 
values ever offered. Despite its eco- 
nomical price, it offers no compro- 
mise in efficiency, response, or 
A listen- 


ing test in comparison with higher 


power handling capacity 


priced competitive speakers is the 
most convincing demonstration we 
can to these 


suggest substantiate 


claims 

MANY NEW FEATURES — These 
include an oversize woofer 2” voice 
coil capable of extreme excursion 
for perfect low frequency response, a 
pr 


fessional driver—driven tweeter 


WRITE DEPT 


LOUDSPEAKERS 


A FOR ILL 


rangement « 


unit with “cobra” shaped horn for 
clean, wide angle projection of the 
highs, and a built-in LC type fre- 
quency 


dividing network with a 


variable attenuator 


UNIVERSAL REPLACEMENT~— The 
of the Model 


self-contained features 


6201 permit rapid, easy replace 


ment of any standard speaker for 
conve! 


sion to high 


Only 


fidelity repro- 


duction two wires to connect 


and the job is complete. Ample 


cable is pr for mounting the 


attenuator ny conven- 
rent locat 


USTRATED CATALOG 


80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 


Fomous World-Wide for LOUDSPEAKERS © DRIVER UNITS * TWEETERS © PORTABLE POWRMIKES 


«FOR A NEW HIGH IN 
Univers 
| 6201 V/ 
4 CONKIAL » 
‘ W/ A | 
/ 
e ligh 
meter simuit. The smi of this IN cod fon with 
inst ise of a UC trequency dividing network ond 
pa with a p> 
bool C4 4 
he built into a 4% ep NTINVOUs rom 
x 2 inch x 1% inch metal “chassis _ ory \, of 
’ box single-plate photocell peens ) moterig, pro, 
it through a 14 ir hed = Sf NOMINa: 4 
| ir one end f the box, as shown in ree 
rig. i constg iction Y RESp 
ing are isible n } g. 3 trig t 45 te 15.000 
| 
| | 
| 
| 


so that the chassis can be removed 
without removing the picture tube 
assembly To remove the latte the 
technician simply takes out two screws 


and the assembly slides out. The as- 


the 


“CUSTOM DELUXE 12" unit provides a 7 by 9 foot image in 
Stewart-Warner’s 12'2"° TV-AM-FM theater darkness or a 3 by 4 foot pic- 


ted at a slight 


table model receiver is being marketed ture with average indoor lighting 
under the name “Custom Deluxe 12 Projection may be either front or reat 

This 27 tube set has the company’s according to space requirements, size 
exclusive “Channel Eye Tuning,” a of the audience, viewing angles, and 


ambient lighting 

The “Videon” consists of a master- 
control console, audio and video ampli- 
fier units, a video reflector projector 
and a viewing assembly which com- 
bines a daylight-type screen with a 


wide-range sound reproducer angle so that the f f the tube Ss 


slanted toward the iewer when sit- 
STARRETT'S "JOHN HANCOCK" tir normally in a chai 


Starrett Television Mfg. Corp. of 601 


W. 26th Street, New York has intro- LOW-COST TABLE MODEL 


duced a deluxe 16” combination tele- John Meck Indust Pivn 
' : vision console which has been desig outh, Indiana has leveled its sights at 
Ips > t ces 
new er amgpr) control which reduce nated “The John Hancock the low-priced and ynd-set market 
the number of operating contre ind Housed in a cabinet of either with its new 10” table model televisior 
an design “Turret Tunet bleached or natural mahogany, wal- receive} 
\ j ius rent of th 
\ simple, quick adjustmer c u nut, or ebony with gold striping, the I nated the XN-752. the set en 
ret tuner is said to provide reception 7 } 
bes nd hi 
of the proposed u.h.f. channels with t} ) he ‘ 
out the use of a converte! The ( 
ho T t ‘ i 
ceiver covers 535-1650 ke, standard 
broadcast and 88-108 mc. FM 
‘ ! tiple 
Stewart-Warne Corp tition is lo 
inctions in tl 
cated at 1826 Diversey Parkway, Cl 
The « net ybed i 
cago 14 
} anv with ‘ 
é re 15x19 ir 
. 19-INCH CONSOLE 
= \ 19-inch television console with a 
: ) TRANS-VUE CONSOLE 
‘ 203 square inch picture has been added r Pagan AR ir 
to the line of receivers being produced ‘ firs ele ‘ eceive 
by The Hallicrafters Com) M401 
‘ eve \ at aint 
West Fifth Ave Chicago 24, Illino 
rhe new set is available in cordovar pap irs 
et has old-plated knobs on the mode ised in a ca 
mahogany (Mode! 605) and fruitwood 
iriou net wt i i it 
The set uses 36 tubes including 4 blonde 1 } i i it { 
= "eq ectifiers and the 16° cathode-ravy tube ish. It features a built-in antenna, eve 


An automatic all-channel station sé leve ingle-compensated viewing and 


transmittin tatior be adjusted by mea if one adjust 


In addition t providing television 


FM receptior ind a delux: ecord 


changer which handl i e types 


+» 1950 NATIONAL SET 


The Na l ¢ apa of Malder 


nd Street, New York : has int Of special interest to service tech ment screw Vernier adju 


duced a projection model television re nicians is the manner in which the multiple knobs are eliminated 

ceiver for theater and other large tube is mounted Both the kin scopt The hassis incorporates the com- 

audience applications and the deflection yoke assembly are pany’s u.h.f. adaptor so that when and 
Designated the “Videon” system, the mounted inversely on a wooden slice if new channels in the u.h.f. bracket 
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ists 
> 
VY 
= 
‘om 
lector covers all TV channels The pe i-magnet focalizer Also fea- 
ne ~ Pr picture lock circuit synchronizes and tured is the synchro set tuner that ‘| 
locks the picture in tune with the enables all circuits for each channel! to 
{ \ 
Massacl ett recently introduced 
part of it 1950 line of television re a 
finish oak venes Model ibinet ceivers to the pu 
Bott ibinet desigr Chine in One unit, the TV-1225, is a conso 
fluenced lette mode featuring a ex 
VIDEON speake The cabinet is of hand 
Reeves Sound ( ». of 10 East rubbed mahogany veneer 
: 
: 
7 


SELENIUM 
RECTIFIERS 


THREE PHASE FULL WAVE 
BRIDGE RECTIFIERS 


Input 
@-244N 46 
Type No (Current 
i 

‘ 

‘ 


CENTER TAPPED RECTIFIERS 
SINGLE PHASE FULL WAVE 
ac 
No 


SINGLE PHASE FULL WAVE 
BRIDGE RECTIFIERS 


Input 
Type No 


ROSNTING BRACKETS 


and 
$0.45 per 


1.05 per «4 


cusress POWER SUPPLIES 
ur specifications 

t t equirement 


RECTIFIER CAPACITORS 


RECTIFIER TRANSFORMERS 


All AC S@ 6 votes 


No Volts Amps 


RECTIFIER CHOKES 


Type No Amps De Res 


ADDITIONAL SELENIUM RECTIFIER T 


YPES AND GENERAL INFORMATION MAY BE FOUND IN OUR CATALOG No. 719 | 


VACUUM CAPACITORS 


Standard Brands 


“45 
595 


EDISON THERMO TIME DELAY RELAY 


Ol CONDENSERS 


SPECIAL—LIMITED QUANTITY 


$5.95... 
3 for $15.00 


ATTENTION!!! 
Bulletin No. 713, listing verious government 
and commercia’ surplus items, is now avail- 
able upon request 


PILOT LIGHT ASSEMBLIES 


' 


pane ‘ 

Livi 

Request prices on compony 
letterhead 


VARIABLE AIR TRIMMERS 
Screw Driver 
10 for 
$2.20 

2” 


Standard Brands 
bach 


Adjust 
100 for 
Sis 00 

22.0 
440 00 


DC POWER 
SUPPLY 


Limited quontity— 
Gov't Surplus 


DIEHL MOTOR 


$4. 50 
RECTIFIER KIT No. 612-10 


at 10 Amps 


sand 


$15.95 
No. 612-10 


$9.64 
9.28 


D- c PANEL AETERS 


FILTER KITS FOR 


4 


Minimum order $3.00. No C.O.D.'s 
Add 10% for Prepaid Perce! Post and 
Hondling. Terms: Net 10 days in the 
presence of approved credit. 
Al! prices subject to change without notice. 


Prices ond delivery F.0.8. ovr NYC 
Warehouse 


4m” ‘00 


January, 1950 


All merchandise subject to prior sole 


WESTERN 
ELECTRIC BLOWER 


ASSSAL 


aS ‘ 


te Baw’ 


$13.95 


DIEHL BLOWER 


WESTINGHOUSE AIRCRAFT MOTOR 


4 


$2.95 


OPAD- GREEN 
COMPANY 


4 20 
AC t ‘ t ee tor the « 
Type No Current Prove 43 
Price 4 245 
i 
@ 
= 
ges can be uss 
~ ' range $2.49 ene 
125 


are opened no revision or changes in ucts Inc., is producing the new line of 


circuitry will be required receivers 
rhe sets are being turned out at the The Model O76 features a 10 inch 
company’s plant at 1139 S. Wabash picture tube and 63 square inch screen 
Ave., Chicago 5, Illinois all 12 anne! reception, AM-FM re- 
ception with a 10 inch speaker and 


TV-AM-PHONO MODEL balanced tone control, in addition to a 
4dmiral Corporation of Chicago is three-speed automatic record changer 


offering its Models 24X15 and 24X16 for all types of record and a built-in 
television-radio-phonograph combina- antenna 


rhe console is housed in a mahogany 


Brand New Individually 
Immediate T U RB E S Cartoned 
Delivery Guaranteed 


SPECIAL QUANTITY OISCOUNT OFFER 
le t 
Tube 


1S¢ Each 


ANNIVERSARY MODEL 


In order to commen 


ate 2) vears 


7e6 
68Q7GT 1201 tions as the answer to the demand fo 
7K? Each 
1% Each 5% 
a complete home entertainment unit 
12846 
t low cost 
128€ 
Th set vid full 10 
1255 Lan? 
12)7GT 25.6ar te screen, built-in directional antenna 
29¢ Each vty 
cove standard AM radio, and an automatic 
2 LLNS 
ecord player which will handle all 
i 707 a6 av 
2x2 sey 33 three types of recordings. The Model 
128Q76T 11773 24X15 is the walnut finish set while 
Sere the Model 24X16 is the same set but 
2 
27 50c Eac in mahogany finish 


sae DU MONT'S "CANTERBURY 
| Lear? rhe new 1 inch console televisior 


recently by Alle» 


reception on all channels 


ina 
Sem... | provides 85 square inche 


materia In additior the col OS ire nvenie t it 1 


185 25s 


The cabinet is of Hepplewhite desigr 


inished in mahogany veneers in t ar i 


6166 The receiver is 2o tubes plus o re 


tifiers. The company’s “Local-Distant 


MINIMUM ORDER $2 50 vitchin irrangement for increased ow na 
© ensitivity on distant or weak stations is stand 


-~ ilso included in this mode! 

NEW “THE BEAUMONT” 
RECEIVING TUBE 7 SIX-WAY CONSOLE A custom-built television consolette 

INTERCHANGEABILITY The “top of the line” unit being in- with a cabinet of genuine mahogany 


Nothing to Buy .. . Just fill in 


Coupon MAIL TODAY! 


erry ZONE STATE 


eat SENCO 


SENCO RADIO, INC., DEPT. ( il Radio wholly owned marketit sion rece 


BROADWAY NEW YORK N 


Men 
v six-Way mahogany console combina 7-INCH RECEIVER 


west 
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y 
ring the je finished cabinet of Georgian design 
- The cabinet measures 
i bell | | 
inches 
= 
4 Carlson Compar of Rochester, New 
rcs ‘ — York has placed on the market a “Sil 
ause 6SN70T 1486 2 * the lodel TC 125 
1626 6ss7aT socs ~ = \ mod n RO on re 
1644 6SA7GT 6v5 A console mods il squa 
7:93 2024 6s07GT 2051 
7 
A 
54 
+ 
> 
Sons tera 1407 ’ 
vias 22 B. Du Mont Labhoratones. Ine Pas- 
GaGa ewir screen or 1 nek 
3% Each 70L7GT ‘ New Jersey will be marketed 
under the name “Canter! picture we, the m . housed 
Each a hand-rubbed, striped Honduras ma 
hogany venee! rime Bronze ining 4 
iv 
jae 
ovone ey Cae. FM and a record We ittachment ceiver has a 12 inch PM speaker and a 4 
sant | built-in antenna system. A phono jack 
Sale modate any type record changer unit 
6816 6T7a q 
| . 
\ Known as “The Beaumont,” t bet 
be measures 43x25x nche nd is ava 
1 able mahogat ) eached ma 
E, hogany finishe The 1 iver is a 
} 
j feature s the ey Reflect 
NAME { | ren i entire 
FO Fifth A New York. New 
urrently 
= 


A high vol 


veloped especially 


which was de- 
Motorola is said 
brilliance, clarity, and 


tage tube 
for 


to give 


great 


FIELD DYN 


picture stability. The set is operated 
through three sim controls 

The unit weighs + pounds and 
may be carried from room to room 
without difficulty 


Radio anufacturing Cory 
nue Long Island 
N. ¥ currently marketing a 


model which 


receive! 
tube 


Model 


-160, this 


erage, a 


built-in an 


POWER 
SUPPLY: 


PERMANENT MAGNET 


—POWER SUPPLY 


= 
008 


PURCHASED SEF 


AMOTORS 


EACH UNIT CON. 
TAINS THE 
LOWING PA 

WHICH MAY »ARATELY 


MA 


SELSYN TRANSMITTER 
AND INDICATOR SYSTEM 
direct 


‘ tra 


$2.95 


‘ ar a t Vat 20 
& RP ¢ 1.00 
s a 1— Sy 1.00 
a A Re ‘ Cal 
aht . Hae Wael D. ‘ ‘ 3.00 
phe Weiet 
Comoptete Unit—Order No. RPS $5.00 


CONDENSER 


$1.95 


$ 

NEW TRANSFORMERS 

And CHOKES 


ALL FOLLOWING TRANSFORMERS—CASED 
115 V.A.C. 60 CYCLE INPUT: 


Va winding st 4 amps 
$7.95 
MA r VAC 
VAt wind ot 4 ame 
$7.35 
‘ 2 MA . 
2V A at and VAC at 


$6.90 
vA 


$3.00 
A $2.25 
amg Ni $2.25 


$4.20 
CHOKES--CASED: 


tenna, illuminated channel marker, a 
aa tube circuit includ ectihers 
and a damper tubs versized power 
transforme full wide-angk Visior 
ind a large electrodynamic speaker 


NEW PILOT MODEL 
Radio ¢ yn 


Pilot ttior 


Thirty-Sixth Street, Long Island City 
1, New York is ir tucin the Model 
rV-123 to mark its 21st year in tele 

The new model has a 12's inch pic- 
ture be and a built-in antenna. In 
addit the receiver will provide FM 
reception and a phon ack plu n te 
wl any phonograph can be cor 
r ed 

Although technically a ‘able model 


rdinated abinet base 


supporting 


be used to translor the set into 


danuary, 1950 


$9.95 


WHIP ANTENNA EQUIPMENT 


MAST BASES—INSULATED 
A, MP.152 a 
“ $3.95 
2.95 
3.95 
Dp. 2.95 
mP 3.95 
5 


MAST SECTIONS FOR ABOVE BASES 


big st 


‘ 
$9.95 . 50c 
MA gg | 110 VOLT TRANSFORMER AND CHOKE 
elt insula: $4.95 
COMMAND RECEIVERS— one $14.95 
TRANSMITTERS—ACCESSORIES: 
$6.95 
CHOKE 2.95 
83 ec 1206 RECEIVER—SETCHELL. CARLSON 
‘ 95 Sige: ‘ s6 95 
—, “BUYS” OF THE MONTH: 
6.95 8.95 $39 
1.95 2.95 
i i 50 
288 
. 4.95 ve 2.00 
| DYNAMOTORS AND INVERTERS 
te ws today. adv © your requirements We 


BC-223 TRANSMITTER 


TRANSFORMERS—110 v. 60 CYCLE 
PRIMARIES: 


FAIR RADIO SALES 


Prices F.0.0.. Lime Deposit C 0.0 


132 SOUTH MAIN ST 
LIMA, OHIO 


4 
| 
> \ ~ MA i—D 2/24 is oo MA 2.95 
with Mark MED 400 V DOC} Com 80 
XN ad and « Tt DPST 4 Toggle Swite? 40 
4 ‘ 1.00 on 
| 
DEWALD TABLE MODEL 
Der ke 
tea $2.95 
City 1 
features a 16 incl ‘4 
Designated th 
set provides all-channel 
145 square inch screen, - 
- 
4 
5 
} amps; 63 VA 
+ 
24.95 995 | rit 08 
- } Sec. 14-14 or 28 OF 15 arm 4°95 
Address DEPT. RN © Minimum Order $2.01 
| 
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a console-type unit. Both sets and pull back into syne. Turn the horizon- 


cabinets are available ir modern tal held control to the extreme clock 
limed oak or period mn ahogany Wise position and to the extreme our 
ter-clockw ise positior The pictu 


“ACADEMY” BY MARS should remain in horizontal syn If 


One of the inte resting features of the receiver passes these tests, the hori- 
the new “Academy” model video re zontal oscillate s correctly alignec 
ceiver recently introduced by Wars In dealing wit! f systems. the 
Tele on Inc, of Long Island City. is ervice technician should be aware of 

tween the pull-in range and the hold- 
anal tion in frequency thar in pull ir 
Thus suppose that the hold control 


(a) (B) 

A STACKED CONICAL TV ARRAY 
High ga and array at amazingly 
low jre gto 72 


i A dura n- 
B HI-LO DIPOLE AND REFLECTO 
\LL-BAND TV antenna tt 


easy to in- 


aw 


TU E Can't mention name; top 
brand, fully guaranteed! 


| 
| 4 


| 


4G 


‘ra TV Receivers and cathode of V.. See Fig. 8 


(Continue from page 47) 1. Check the waveforn it the plate 


Federals 


Famous Manufacturer 


A, 


resistance, 3 


i 
TERMS: 20% deposit with order, balance C.O.D 


RADIONIC 


EQUIPMENT CORPORATION 


t ist st 
' | ‘ oct Fig. 9. The appearance of the image 
Tribune Theater Entrance ind returni { to the operating pos when the slug in the T winding 
170-AA Nassau Street New York 7, N tion. The picture should immediately shown in Fig. 3) is misadjusted 
WoOrth 2-042 pen daily to 


Fig. 8. 


Waveforms at the plate (left) ana the cathode (right) of V. in Fig. 3. 


RADIO & TELEVISION NEWS 


« 
you don t receiue our 
BARGAIN 
CATALOGS ; 
of 
clockwise position and the set is turned 
or It i entire possible that the 
horizontal oscillator will not be locked 
in by the incoming pulses How 
mce lock-in is effected, then rotating 
If the picture not is vr nd 
correct this conditior try adjustin 
the Wable which pe the slug of the winding n transforme 
r base and bracket. A ement Without dismantling the back of the If neither cont effective Ir 
€ ked ) ad rs of hard 
ate orientation for $59 The set use 1 tube ind features iowing tests should be made, 
= 1 clear ( control panel. The re ably e order ind ted a 
.. eiver is housed in a hand-rubbed 1. Change tubes V, and V, (Fig. 3 4 
. mahogany fini 1 cabinet measuring 2. Check the waveforms t the ; 
— 6A 11x25x24 inches 0 plates of ¥ ind 3 ns 2 and 7 of 
6Al a 6AL5). See Fig. 7 
6A | ‘ > t the plate 
Mode 
5. Make resistance and Voltage 
amplifier amy fied and = transfe ed 
to the deflection « 
ala able | ta IM hed 
ghosts and noise Servicing And Alignment LPs infect that 
Fine qualit Failure of the a.t.c. system t cul n this syste 
ft, $11.2 function properly w mmediately re f 
7 i ationary pictu it with 
ea it it one the ymptoms 
horizontal blanking bar visible on the i 
shown in Fis h When the frequency 
b of the horizontal oscillator is not nm ¥ 
, trolled, it will, ir eneral, differ fron 
) the trequency of the incoming svn 
pulses. When tl happens, the image 4 
4 Fig. A, 720VCT I 4 ippear either a shown in 
Cat, N Q203 $295 ileft) o (right Wher correctil 
4A ‘ 2204 $395 this condition tate the hold control 
4 \ ‘ S ¢ or he ror ) rear “fy 
Pig ‘ panel o e receive If the picture he ; 
snaps back into prope positior ther 
the hold control was improperly set 
\s test to determine whethe any 
other defect exists, momentarily re- 
‘ 
MAIL TODAY! 
* > r J 
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1060-2 MN. ALLEN AVE. 


PHOTOCON SALES 


SYCAMORE 4.7156 
PASADENA 7. CALIF 


JANUARY SPECIALS 


M 
Ne 


$14.95 
A 


AMPLIFIFF 
NEW 


SCR-S22 EQUIPMENT 
ANSM Ver 


$1.95; ‘NI 


BASSETT AIRCRAFT RADIOS & ACCESS 


Two Way Radio Freq. 3105 K.C. 
ALL NEW EQUIPMENT 


$450 


POWERS HEALD 


22s ' ‘ « 
bat $42.50 
AMPLIFIER nly 9.95 
16.95 ‘ ‘ NVERTEFE ry 


$200 00; 


single 
NVERT 
2 v 100 amps Out t 5 Vv 
ngie phase 


INVERTER 


TEST EQUIPMENT 


ba 
Pe SCR-284 MANUA $69 50 
Mt 2 900.80 5 a’ $19.50 PAC PLLEN NI 48 00 
aa sas 
45 2 amps 


NEW 


sar 


January, 


This fast-growing science 


and ELECTRONICS, offers tremendous 


of RADIO, 


opportunities ar 


TELEVISION 


RADAR 


\ 
\ 


RADIO-ELECTRONICS more important than in aviation. A skilled tech ans / 
who knows the modern application of electronic devices, as used in the ratt 
industry, 1s always in demand not only in aviation, but in man other 
industries. Many large organizations call on Spartan regularly for graduates 
Often, students are hired months before graduation 

Dont contuse the RADIO-ELECTRONICS course ered by 
SPARTAN with other course ffered anyu Pere As a graduate trom this 
tamous school you will know the application to industrial control devwes 
to the search for petroleum; and the important uses Of radar, tele won 
and other electronic equipment 

SPARTAN ofters two complete id thorough cours 
You will work on the most modern and complete equipment. You will 

build equipment. You may join the SPARTAN “Ham lub. Esther PARTAN 21 years of teaching civilian and 
: army personnel is your assurance of receiving the 

course prepares you for Federal Communicanon Commission license j KI 

/ best possible training in the least possible time 
tests — first class radio telephone, second class radio tel graph, or class / You ll not need MORE then Spartan training you 
“B” radio amateur / cannot afford to take LESS 

/ 
/ 
i 


NAME 


STATE 


G, |, APPROVED—Write TODAY for Complete Information 


SCHODL of 


BALFOUR 


SPARTAN 


SCHOOL OF RADIO AND ELECTRONICS 


apoerss 


oveec Toe « 


TULSA, OKLAHOMA 


} 
. 
te 
AF AIRCRAFT TRANSMITTER-RECEIV INTE RPHONE 
0 nne! RTIS ARC-1, Exce re tte se, antenna 65 Ideal for A 
‘ ‘ tube $695.00 system, 
He BRAND . tube amotor 6.50 22 
$2.45 HANDY KIB and eto— ‘ $60 00 
‘ ee 1.29 K.C. Specify fre Set for 22 NEw 3.78 
HEA stale 2 coils pe et HYSAMUTOR t 2.50 
HEADSET 95 rRANS# 200 2 t Bos NEW es 
, DYNAM HEA ET MIKE M rT. tue Jeck Box NEW 7? 
11 1.95 AN iA Antenna NEW 1.95 
T EX RD—4 Vv. ¢ es rt 2.95 
ADAPTER \ t& as \ Ni CHEST SET 
NEW 35 AC. pe et A ‘ $11.00 
AND MIKE NEW 1.95 Ke NEW 5.95 
7 3.00 2 ‘ N Mr APHONE Light 
in NEW weight ble se by aches 
e 5 NEW FA 4 
A‘ fg. Arne at 
batts Ane enna $31.50 APS METEF ATOR aie $12.50 
2 49.50 An excellent bas ement for 
M 7 eters NEW 1.98 USED 17.80 A 
tre 13.50 METER | FIER, f wave midget Sele NEW 2950 . 
HI PLi« 295 APN METER, ete NEW 34.80 £00 Cycle Blower and Motor—1 ph ¢ 
ng A a Wire Set 695 f 2 r Ard, RPM. 120 V. CAY-2177 iso 
— a Lore 24 Blower end Motor 17TOO RPM 
- can be t to te mn Pre y ampe. A. G. Red ad 
1.00 $2.29 
| 
19.50 
TI « * 19.50 5.50 ‘ 
LM Fre Meter, Excellent ne lor 34.98 \| BRAND 
t 29.50 MA Ai. ¥ 
BES X RA » COMPASS BRAND NEW $47 80 ont Wes aos 
K.C. tube ac HOM GENE «te venus: 
ke new $17.50 ype ¢ 19.75 
- 
eee ~ 
_ 
! ing 
re 


Jobbers: Write for Confidential 
Price Information 


NEW 
TELEKITS 
10-B $69.95 
7-B $49.95 
less Tubes 


TELEKIT 
BOOSTER 


ELECTRO -TECHNICAL INDUS 


1432 NORTH BROAD STREET PHILADELPHIA 21 PA 


screen i ‘ates that 
the slug in winding of T, which 
connects to and properly 

Adjust ¢ until the 


ight and 


the 


epre sent 


Converting 


(Continued frov wmige 49) 


ipprecia 


the 


Fig. 4. (A) Detecto: line elements 
(see text for details on twisting). 
Detector socket mounting. drilled for 
fabric 


Made from 


C) Antenna switch connections 


one inch and lath is ruled off in 
inches from a rdstic A machine 
screw makes a convenient shorting bar 
N turnbuckles t prings were in- 
cluded becau f 

t harmonics mi ul un- 


necessary 


mounte is Close 


prong 

tne 1u 

un oc nd 00 microam 

pere I i shown 
1D, is me in a 4x4x2 

grounded 


t} 


found whict 
cs of the 


On ome 


right and left required. right shown 
copper rod or wire. (B 
Millen socket. Made from phenol 
(D) Little Gem crystal wavemeter. 


ANTENNA 


RADIO A TELEVISION NEWS 


ay 
: 
rid i 
blanking bar moves to the 
off the raster 

The foregoing adjustments pertain é 
I f ng a 
a i only to ti particular syne system The Little Ge wavemeter consists 
a Thus. in some svstems to be described of 1 small split-stator condense! ‘ 
presently, it is normal for the picture as possible to a four- 

ae to drop out of syr st «the xtreme 

| 
ae tions of the hold control. In this sys- : 
ten is generally rue When 
cn | doi epair work on any of the a.f.c § 
ice technician to know what rs 
norma peration and w it does not wa perating 
ma It is the purpose if these articles to the two-meter transmitter was turned . 
af | make these facts knowr on at 145 mc. and the receiver tuned 5 
he continued) through it nge series of signals 

scillator, of these at th 
oF ee third harmonic ef the fir or 435 m I. 
* microphone feedback appeared readi 
tion from the cuits is ble lv. This one identified the center of 
“ | and under some conditions mre ap- the band, and approximate limits were { 

parentiy car tanding Waves on ind ited by the second harmonik 
| the panel itself signal each way The three point 
4 pe knowledge of telev equired. All y Frequency calibration was derived with readings t ] ind | . 
ced dering iron, pliers, ond screw drive from a pa Lecher wires and the inche The Little Ge 
B kit © wed with ‘ tube 

Telekit B B Telekit et $ ? harmon if a two-meter transmitter calibrated from the receiver and used 
fe 4 $24 tisfactor Te kit perfor e gvar on 145 m« wit the aid of a Littl + letermine safe t nsmitter dia et i 

- seed by Fectery 
5 Write f talog listing 10-8 ond 7-B Telekit Cre yst wavemetet The Lecher tines for in-band radiatior These dia a 
New 7-8 Telekit for 7-inch tube, $49.9 Vere made imply by ftolding ettines must be found fo 44 
et, $15.9 4$24 n feet of #14 wire ir. the middle the particula 
; ind anchoring it t 1 lath with four f antenr pling t ‘ ed in ac 
sma ! llat The wires are spacea tual transr 

: 

b> ve" 

ear the fringe oreas. 2 nes ] 
TV ch els. NOT A KIT om plete sser ed \ | } 4 
With tubes Works with Telekit or receive | 
| | | | | | 
| } | | f 4 
‘se 
2% 
| 
TUNER | | | | ? 
— 
(8 
— 
tube pre-wired, pre ed ‘ RECEIVE 
Write for ' of Telekit antennas 
TRIES 
0 


Beginning Amateur 


(Continued from page 42) 


YOU CAN'T AFFORD TO MISS 
THESE BARGAINS! 


urse they build up gradually. Ovher — GET ON THE MAILING LIST ¢ DROP US A CARD TODAY 
courses are mor oO ess retreshe 
intended for service technicians, sta Bi The R& MBI MONTHLY BULLETIN 
=) gives you the latest releases of rock- 
bottom prices on choice TV and 


Standard or Surplus Radio Equipment. Stand Off 215” 


INSULATORS each 


100 ohm: screw-type 100 $2.75 
1000 $24.75 


TV CONICAL STACKED DE LUXE 


re not the on 
fit fror corre On ‘ 
hey are taken, wit ANTENNA 
lesmet idvertising 
t neal 300 chm Chocolate Twin Lead 


100 ft $1.29 1000 ff $9.95 


5-ft. Steel Extension Mast« 
4-(t. Aluminum Extension Masts 7% 


12-ft. Heavy Duty Aluminum Mast $3.49 


business, he'll find other hams ready All Band TV 


CHIMNEY QUICK MOUNT $1.45 


DDT DAMAGES PLASTHIOS mast $26.50 value 
VERAL common types of aerosol 


and liquid DIVE sprays and solutions 
will adversely affect: certain types of 
plastics. UL pon contact, the liquid «or 
spray will turn milky or foe meter glass 
dials and other clear plasties. It further 


TV PICTURE 
TUBES 


tends to roughen or pit the plastic, a One full year at 
e or mishandling excepte 
ruining cabinets and cases. 


DIT. while of value in inseet control, 73P-4 $16.88 | 10BP-4 $24.75 | 1OFP-4 $26.80 
should be kept away from plastics or 12-KP-4 $36.45| 12LP-4 $34.40] 16AP-4 $55.88 
plastic trimuned items 


fo date, noe good method of repair has 
been found except to buff and polish 
the surface below the level to which the 
plastic has been affected 


Horiz. Deflection Output & High Voltage 


TRANSFORMER 


Reg. $6.90 R&M'S $3.29 


wholesole PRICE 


CONDENSERS 


16in, 
TV delux KIT $163.5° 


RCA tut 


Kit as above, 
completely wired $197.50 


600 
heat re t- 05 600 lle 

6005 6000 Ble 
6000 


and 


6000 
10600 


i and tested final 
djustments can be made without addi- 


M rapio company 


left of the chimney! ba O.D 2701 WILSON BLVD DEPT. RNI ARLINGTON, VA 


danuars, 1950 


ble courses piecemeal, instead of hav- - 
to dig into the family finances for je 
big chunk of money all at onc 
| Sark 
? 
j 
_ 
dent awake for many nights = 
Would-be service techr t 
: tior operators x 
) who ben 
‘ co ses 
rea profit: by 
er manua 1 
| 
many thers who are ed di 
rectly r indirectly wit! id ind find with 
it desirable to know something about 
Wherever a ham goes in the radio 7 
and willin to help hin » 
metimes even in the office é = 
president of the company w h nstallats 
| r 
to sll strap hardwar 
” 
pe 
re 
4 
4 
; 4 Mid DC 
4 
| 
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UP IN THE CLOUDS PERFORMANCE 
... DOWN TO EARTH PRICE! 


Americas Finest! 


Ata —_ EVERYONE 
CAN PAY see 


TELEVISION 
TOWER 


Featuring: 

NEW DESIGN 

© BETTER — STRONGER 

MORE ATTRACTIVE 

230 ALL TOWER — 
MOT A MAST 


Here's a new triangular TV 
tower that really meets the 
requirements of the most exact- 
ing Radio Serviceman. It sets 


a new high hes tremendous 
strength because of its new 
type construction — and is 


easy to erect 


Lighter Weight 
Greater Strength 
Completely new in design, it 
has uprights of hard drawn 
tubular steel —offering greatest 
| possible strength to weight 
ratio. Weight of the basic 30° 
tower is a mere 62 Ibs. Base is 
19” center to center triangle, 
tapering to 4” at the top i 
has hole for 2” mast. It's easy 
to erect, coming in 10 foot 
sections. Additional extensions 
available to provide any height 
up to 100 feet. Extensions are 
quickly added by bolting 
above the first 10-foot section 
Tower has hinged feet for bolt 
ing to peaked or level roof 
Withstands Icing-Winds 
The tower will easily carry any 
TV or FM antenna, directional 

array and rotator 
Durably Finished 
It's durably finished with two 
coats of aluminum enamel 
LOW-LOW PRICE 
30° GC Tower 
No. 8352RN . List $79.50 
10° GC Extensions 
No. 8353RN List $29.50 
(Subject to the usuel Dealer and Jobber Discounts) 
ALL GC Products Are Fully Protected 
By Product Liability Insurance 


Write For Complete, New GC Television 
Catalog of TV Accessories 


GENERAL CEMENT Mig. WH, 


OSCILLOSCOPE QUIZ 


By ED BUKSTEIN 
Northwestern Vocational Institute 


(For answers see page 152) 


Because television is taking up a qreater portion of the service 


technician's time than ever betore, it is well to check up and 


see just how well acquainted you are with your oscilloscope 


and its operation. All questions refer to the diagram shown. 


1. Switch 1 serves as the (a) sweep ternal sunchronication r 60 cucle 
frequency control (b) horizontal gain sunchronization d no sunchroniza- 
control (c) attenuator (d) vertical cen fior 
tering control 7. Potentiometer R, controls the a) 

2. Tube V, is a t/) cathode follows vertical gain } horizontal gai 

b) grounded grid amplifie sau ertical cente litucde 

tooth generate d) horizontal ampli- 8. Tube V s used as the 1) cathode 

fie ollowse } sue yenera le 
Potentiometer RFR, is the (a) fine flection amplifie i) wide-band an 

sweep cont ol hJcoarse sweep cont ol plifie 

( horizontal qain control erti 9. Switch 3 is the I irse sweep 

cal gain contre control (t fine ee f er- 

1. Inductance L, is used to compen twoal attenu } il center- 
sate tor a low frequency gai ng 
higi frequency gain ( sauw-tootl 10. R, controls the (a) focus (b) con- 
linearity (d) pattern drift trast c) brightness ! sweep fre- 

>. The combination of R,-C, serves to quency 
increase the a lou frequency re- ll. R, is the 1 ertical gain con- 
Sponse ; saw-tooth amplitu le ‘ trol hori ntal oaw ” 
high frequency response d) external focus control (d ntensit 
synchronization 12. V. is the 1 tthode follower 

6. When switch 2 is in the position b) high-voltage rectifie ( i lt 
shown, the scope is being used with ige rectifier (d/full-wave rectifie 

external sunchronization ; n 13. The voltage it the plate of the 
Fig. 1. 
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EXCELLENT AUDIO 
PERFORMANCE 
at Reasonable Cost 


Ideal tor use with 
MEISSNER 8C 
FM RECEPTOR 


and others... 


Meissner, with the new 4-AJ 
has demonstrated that excellent 


Power Amplifier 
audio performance can be obtained at very reason- 


able cost. By a better output transformer and latest 


amplifier design, the new 4-AJ amplifier provides 
top audio quality especially for FM reception 
Fidelity and power output is more than adequate to 
provide reception. Output impedance is 
designed to match your speaker. Complete instruc- 
tion manual provided. Here's a listing of only a 
few of the outstanding features 


Features 


Fidelity Flat within 2 db. from 45 to 20,000 cycles 
Power Output 20 watts, less than ° 
Hum and Noise 60 cb. below ful! 
Output Impedance 4,815,250 and 500 ohms, unbalanced 


tlawless 


harmonic distortion 


output 
Write Meissner for Complete Information. 


ER MFG. 


Mt. 


HOO 
RR R 


otters you this value 


Among all the radio speakers made today there's only ome that's 
different 


Only Quam has the adjustable wouwe coil, permitting accurate 


centering after assembly, and virtually eliminating rubbing voice 
coil trouble! 
| Only Quam has the U-Shaped Coil Pot, providing an unbroken 
path for the magnetic flux, thus producing « stronger magnet 
held, greater efhcsency and better performance 
Only Quam has these plus values, only Quam is diferent 


Specify Quam for all replacements 


SPEAKERS 


| 
Mail This ‘| 
| Chicage 16. 
| idrese 


January, 1950 


NEW YORK’S RADIO 
TUBE EXCHANGE 


NEW STANDARD MAKE B 


Minimum order $5.00 


Quantity Prices on Request 


Tyre Price 
ad 29 7 95 & 
2.98 2.95 
2.95 12 50 
33.30 1250 { 
233 
1.80 7s q 
7 +4 695 
645 
$33 
24 33 
8.75 +3 
12.75 43.00 
45 00 
40 
05 00 
2450 es 
2450 10 95 
45.00 
295 
39-33 1995 ‘ 
2 16 00 
45 00 
6° 
4560 
23s 
2-9 275 
i 3-25 
J 
2s 


as 
64 
16 
i 
24 
: 
2 
j 
a2 
reer 
a? 
$s 
+95 
aio 


ATTENTION AMATEURS 


b ‘ g lite 

he 350A eue a 

The 701A co d be sed stead of @ lone lite 613 


Attention Radio Executives, Amateurs and Dealers 
We buy your inventories or exchange for other types 
COMPLETE STOCK NOW ON HAND @ SUBJECT TO PRIOR 
SALE @ PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


ony 


| 
| | — al 
| &g 
ah, 7 
| | | 
only j 
a— | 
| 
| 
G 
ELECTRONICS, INC. 3 
| 


Sensational NEW 
LOW PRICE on 


Guaranteed Quality Tubes 


1ASGT 304 6AU6 «635 12AU7 
1a? 3Q5 68A6 636 6SN7 12AK7 12SN7 3525 58 
384 6B8A7 6)7GT 65Q7 12BA6 128Q7 38 70.7 
68E6 6KSGT 6SU7 128A7 1978 4) 75 
INS su4 OBF6 6K6GT 618 12BE6 2516 42 76 
1P5 68G6 6K7GT 12F5 25160 43 77 
1Q5 6a7 OP 5 127 “ss 78 
mes 6A8GT 6816 6Q7 6x4 
12K7 7 4515 80 
6acS 6C4 658 6x5 
1288 3217 46 82 
114 6aGS 6C6 6SA7 
All Orders Ts 6AK5 606 6507 12AL$ =12SA7GT35 47 84 
Filled lua 6ALS 6FSGT 6SFS) «(3585 5085 BS 
All Tubes 2A5 6AT6 6HOGT 6SK7 12AU6 12SK7 356 SOL6 11726 
Individually 
Boxed \ 


PER 100 ASSORTED 


Any Tube Above 32¢ Eoch 
3S Hondling Charge On Orders Under 
100 Tubes 


Order NOW this offer 
limited to stocks on hand 


ALL ORDERS SHIPPED C.O.D. 


Own Rapio Tuse Company 


MODEL A-460 


(YS TELEVISION 
FIELD STRENGTH METER 


1th Mete,. 
channel 
F chan. 


video | 
large 6 
ateg 


ne 
directly 
Meter: han 


Calibr 


Merton 


Shed pane; 


Write for 12 page 
atalogu 


APPROVED ELECTRONIC INST.,CORP. 
142 Ltberty St. N.Y. 


INVEST iN PART TIME BUSINESS 
COIN OPERATED RADIOS 


R.C.A, Licensed and Approved Heavy Duty, 5 Tube, A.C. Super-Het 
Radio 
@ EXTRA HEAVY PLASTIC CABINET 
DELUXE CONSOLE 

C COMPLETE 


$1950 


1110 S. NORMANDIE AVE 
LOS ANGELES 6, CALIFORNIA 


WITH NO CHEAT COIN BOX 


RADIO COIN MATIC 


high-voltage rectifier is (a) positive 


with respect to ground (b/) negative 
with respect to ground ( has n 
polarity with respect to ground 

14. R, is the (a cus control (t 
centering control (« intensity cont ] 
(d/) gain control 

15. R, is the fa vertical centering 
horizontal gain (¢ focus (d) wv 
tensity 

16. Condenser C, is used for 1) 
synchronizing centering hlani 
ing 

17. R. is the ! ertical centering 
control b focus cont l bright 
ness control 1/ attenuat 

18. The 3BP1 cathode-rayv tube has 
a a white trace ; lue trace 
green trace 

19. Tube V. is a (fa wcuur ect 
fie pliotron (« huratroy 

20. The screen diameter of the catt 
ode-ray tube is 1) three inches (1 

ches nches seven 


INFRARED LAMP 
By DOMENIC R. RIPANI 
AN INFRARED lamp is a handy tool 


to have around the bak- 
“bring- 


shop for 


ing moisture out of coils, or 


ing out” those puzzling intermittents 
due to heat. 


A lamp of the 250-watt variety equip- 


ped with a standard base may be 
obtained at any electrical supply 
ase for a little more than a dollar. 


Used with a small extension over the 
eh, the lamp may be adjusted in 
height above the set “being cooked.” 


\ few minutes of baking will in- 
variably put mew life into those i.f.’s 


that have been absorbing moisture fora 
long time. Intermittents caused by ex- 
pansion due to rising temperature will 
becorne very apparent under this 
treatment, 


NOVEL TV ANTENNA 
By DONALD PALLATZ 
N ORDINARY 


wire type coat hanger 
Fig. |) makes a dandy TV aerial. 
Simply cut the bottom section in half 
and connect paired lead to each end. 
The hook is used to hang on moulding. 
desk or table. It may be bent so that 
hanger is at its best position of rotation 
It was theught at first that thi< an- 
tenna would favor the higher frequeney 


will bee 


found to be good over the entire ranwe 


channels, however reception 


This aerial will not operate w here other 
types of indoor antennas fail wy 


Fig. 1. 
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(Continued from page 18) 


cerned RCA felt that ti 


e demonstra- 


» postponed for at least 


isonable p- 


AS USUAL CBS did not agree with 


ing the petition, require 


sions hat the reasons 


il said The 


issigned for 


postponement of the comparative dem- 


onstratior ire pecious 


hope < 


some way before January 


ind that the 


ind in 


1950. its ex 


perts and technicians will come upon 
something which will rescue RCA trom 
its present embarr assed tion I 
RCA no realizes that mn t 


demonstration of 
with the CBS system wil 
more clearly than 

lemonstrat 
performance of the RCA 


hene RCA shes to put 
ek wist pu 


possible the day of direct 


RCA wasn't too meek in 


CBS, stating that r 


ions, the markedly inferior 


‘ irguments 


set forth in the CBS opposition consist 


no more than eflorts o 


based n inadequate fact n tavor of 

s system t « mpletely ono Ss the 
fact that the public interest can be 
served only by a sound decision and not 


necessarily by a quick de 
When the smoke clear 
missioners began to ponde 


haps that they were all 


necessa 
decision, that two comy 
b 


would be held, one whict 


was being held as this coh 


ing typed and the secon 
new year 

A comprehensive two 
was authorized for the fi 


rogram material on the 
4 


cision 

ed, the Com 
iware pet 
riding on an 
ful move was 
bout another 
“at itive tests 
we mentioned 
imn was be- 
d during the 
day program 
rst test, with 


iir from nine 


in the morning until nearly three in 


The alternoon and view 
ooms with nine types 


DuMont 12-inch black ar 


converter nch) and 


ing in three 
of receivers 
d white. CBS 


10-inch table 


node ind RC’'A black and white of the 
l2-inch or smaller variety; RC'A color 
vith a nch screen, CBS color 
i ow i uMont 


choirs or chorus 


January, 1950 


nda D 


é R 4 and 


ay 
direct 
wrestiing or 


slides, paint- 


NOW ...IN KIT FORM! 


NARROW-BAND, PHASE OR “ane 
FREQUENCY MODULATION UNITS ' 


YOUR FONE-PATCH 


THREE NEW NOISE-LIMITER 


HI-LEVEL NEGATIVE PEAK CLIPPER! 
836 RECTIFIER TUBES 


AND “CLIPPER” KITS — — 


“CLIPPER” KIT 


RCA 8012 


VHF TRIODE 


Power Supply for Any 274-N Receiver . 


SP-oR motete $4.20 PROTECT COSTLY TUBES AND EQuiP- 


MENT AGAINST OVERLOAD! 
‘ ‘ 


SCOOP! 


Four for 
$3.40 


Four for 
$3.00 


STANDARD BRANDS 


ot ret | 6L6 METAL. .90c ea. 
= 6L6 GLASS. .79c ea. 
CONDENSE aD BRAND NEW 


HEAVY-DUTY 
FILTER CHOKE iy 


TELEPHONE 


New 


fra 


H 
pie, and in f ANDSET HANGER 


5 


TS-10 Sound Powered Handsets 


$16.95 per vai 


d New $12.96 
REPEATER 


$9.95 


HOT SPECIAL ON OIL CAPACITORS 


FL-8 Filter and booklet 


KADIO 


—combo offer $2.4 


FL-8 FILTERS AND “FL-8 FILTER 
FACTS” BOOKLET 


EW 


i LOOK! NO HANDS! 


‘ 6 
$4.95 | Booklet only (Postpaid in US 
| 


1 


INCREASED RECEIVER 
OUTPUT TO HEADPHONES! 


\ 

J 
CHECK THESE C-R TUBE VALUES! 


or cR 


at ia Bracd 


W only $1.73 BC-221 FREQUENCY METERS 
. 
$40.00 ca 


2 
POWER SUPPLY KIT FOR BC-221 


ly $5 


‘ G 
‘ 
t a 
r 5 
M ‘ ‘ 
Greet ‘ 
“ 2.50 


 OFFENBACH & R 


72 TLLIS ST. SAN FRANCISCO, CALIF. 


SPECIAL PURCHASE-BC-624 RECEIVER 


x 
ifr 
| ta 
portunity for field testing its system - 
t point wh th omparative 
demonstration would be meaningful 
RCA and in a blunt rebutt FM-3R Frequency modulated kit $8.45 tube. 
8.45 
tua! facts and circumstances surround rea for $1.10 
and 
tts 
actual reasons for its desire for delay \ TANTALIM ‘ 
lie elsewhere Columtna suggests atts outs pla 
that any one of the following may well wa 
i" RCA's petition: Either RCA now real- 
izes the inadequacy of its propose d sys ’ 0 
tem and that somehow 
4 
‘ 
show, even 1 in fifty, Delivers 24 uty ase 
separate 
| &g 
comparison 
Of the part of aa 
' 
er) i} 
‘ t iy 
‘ ent value at 34 
i 
C’BS 16-inch or less color receivers and 
‘ DuMont 16-inch or less black and *% 4-HOUR MAN-ORDER SERVICE. WE SHIP ANYWHERE. 
white. Direct and coax and ene BALANCE C.0.0. Bare: 
i 
135 


COMPLETE TV FOR $59.50 
ASSEMBLE IT YOURSELF! 
' Mat tubes incl, TJP4). BEAUTE. 


THE FlesT Time 


BRAND NEW $1495 


NEW GE. PANEL METERS 
s 


AN RF & AF SIGNAL TRACER FOR 7%! 


ATTENTION MOBILE MEN! 


ac 60 

$9 95 

ec 924 J 
$24 95 
19.95 

BC-223 OWNERS, ATTENTION! 

9 65 
Cord with plugs. 1.50 


ATTENTION MARINE RADIOMEN!'! 


Gt MARINER RECVR 

$4950 
2) Manual t Fine 

Brand New $31.50 

@C.223 TRANSMITTER 

50 
new $1 #9 


HERE'S YOUR 500 OHM LINE TRANSFORMER! 


new ONLY $: 49 
DIGIT 

new 
Willard 2-¥ wet ce attery ~ 204 
UNEW Cott at $4.95 100 ft 
COM «IT 
A $2 19 
WANTED Spare Surplus Eq t and 
Oynamot t t t 
stat te 


Remit with order, y ad 
G.L. ELECTRONICS 
1260 $. Alvorodo St., Los Angeles 6, Calif 


sales tax 


PARTIAL LIST: 
ARC.4 
BC.375-€ 


$2.00 
$1.0 
$2.00 


RE 
HEART 
BEVERLY HILLS, CALIF 


ings, films, short plays and a women’s 
program including a session in a cook- 
ing class, fashion setups, etc. Inter- 
view type programs were scheduled for 
some of the coax tests and a variety 
show for the radio relay, which was to 
be routed from Baltimore on a 4 mega- 
cycle circuit. Even a commercial po- 
tentiality type of program was ar- 
ranged with toweling, canned goods 
breakfast foods, such as bananas and 
strawberries and cream, and cigarette 
packages set up for screening. Light- 


s also to be studied, particularly 


during the women's colorcasts, with 
light to be reduced to approximately 
ten footcandles during one portion of 
the transmission 

The DuMont contingent was not too 
keen about the first set of demonstra 


tions, but did feel that the new-year 
tests might be productive DuMont in 
dicated that Cols Tele sion, Ine rf 


San Francisco would not be ible to 
participate in the current tests and 
RCA and CBS were handicapped by 
equipment problems These experts 
felt that the tests would not produce 
any conclusive information, and would 
in the main duplicate the unconvincing 
tests of ‘47 which proved that color was 
still a test-tube project. Dr. Goldsmith 
stressed that before any color could he 
practical a single tube would be re- 
quired. He then referred to the experi- 
mental work being conducted on one 


such type of tube a trichromoscope 
hased on the designs of Professor Ar 
thur B. Bronwell of the Northwestern 
University Technological Institute, who 


described the basic concepts during a 
National Electronics Conference at the 


Edgewater Beach Hotel in Chicago 
two years ago. At that time Professor 
sronwell called his system a composite 
viewing tube with a single electron 
gun Describing its desi he said 
“By coating three screens with a dif- 


ferent color phospho which corre- 


sponds with the three 


iry coiors 


we have a composite mage screen 


which enables the viewer to see the 
programs in natural color The three 
screens are illy superimposed 
upon each other but are eparated by 
a microscopic distance and electrically 
insulated from eact ther 

By controlling the voltage on the 
screens automatically eact screen 
may be made to fluoresce in red, blue 
and green color sequence, the Profes- 
sor reported 

"nico also ected tot ests and 
presented a five-point im wl 
they believed would pe t orderly de 

pment that “will | tes e pul 
iit 7 ich to the problen 
presented by I id B. Smith ce 
president in ¢ eseare 
ake nt, stated that The 
ard must be s i nit the 
public individu ind at the pe 
sonal option, to be able to have either 
black and white or cok eception witl 
no loss of prograr ervice either way 

Both colo nd black and white 

must be transmitted na singie set of 
standards so that each type of signa 
can be received interchangeably on 
either blach ind white ‘ 
ceivel The standards st provide 
a quality of service at least as good as 
that now provided by the present con 
mercial standards Phe continuity 


LENSLESS LENS DEVEI 
KREVOLL TIONARY mew lens has 
t 
in this country. It is a lens without any 


recently made its television del 


lenses a unique telephoto unit de- 
signed by Dr. Frank G. Back, 
the Zoomar lens, to b 
ultra close-ups of sy 


nts to the nation’s home television 
cons. With this unit on a camera 
every televiewer has a “better than 
front row seat.” 
In the new “Video-Refleetar.” as Dr. 
Back calls his new lenstess lens, 


the optical trick is accomplished with 
mirrors. There is not a lens clement in 
the entire system. Four special re- 
flectors bounee the light beams= back 
and forth to tification that 
is said to be so high that the figure of a 
man mere than a block away from a 
TY camera completely fills the sereen 
of a vid 


r iver 


Up until now, extra long-focus tele- 
photo lenses were out of the question 


as far as TV pickups were concerned. 
A lens with a focal length of 25 inches 
which by old standards meant that it 
had to be at least 25 
about the longest that 


= long vere 
I be used. 
Longer foeal-length lenses, because of 
their multiple lens elen 


ts. were te 
heavy and toe long. which meant that 
they were not only shaky but projected 
into the fields of other lenses used on a 


camera’s turret and their resolution, 
and thus their pieture clarity and 
quality, was p 


aor. 
The new unit is said to overcome all 


PE 


of these 


FOR TELEVISION 


rjections. It is only 16 inches 
long in spite of its W-inch local length 
It weighs only 6 pounds. no more than 
many other TV lenses. It can be mount- 
ed di thy on a TY camera turret with 
other lenses without interfer with 
their operation, and its light weight 
creates no problems of shakines. nor 
the 


of additional lens or trip 


The new long-focus lens consists of 
a correction plate which in position 
corresponds to the front clement on a 
| re- 
flector (a mirror shaped like a segment 
ofa large sphere and three aluminized 
flat mirrors. The light enters the lens 


convents 


ral lems an aspheric 


gh the correction plate. is pote hed 
up by the aspherical reflector. and is 
then zig-zageed back and forth by the 
three flat reflectors to the target of the 
cam 


Lens contro is ob- 


f stop op 


tained, not through the use of a con- 
ventional iris, but by the adjustment of 
the position of a rotatable “damper” 


similar to the simple damper 
achimoeys Que which is placed di 
in front of the aspherical reflector. De- 
pending on the dampers position. it 


euts off or supplies more ht to pre- 
vide f stops ranging from £/8 to £/22 

Viewers watching CBS’s telecast of 
the Columbia-Brown football game on 
November 19th were the first to see the 


new lenstess lens commercial op- 
eration. 
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of existing service to receivers in the hands of the public 
must be maintained Any proposal of non-compatible 
standards must include a detailed program to accomplish 
this purpose In arrivin it these standards there 


ind the Commission will require assurance for the 


that the system has been thoroughly proven before author e GREATER DYNAMIC RANGE 

ization of commercial vi - . PLAYING TIME 38 

THE STRONGEST BLAST against color TV came from | 2 loa / 

Zenith Radw’s vice-president C. Bonfig. who before a price 

meeting of Kansas City’s Co-op Club declared that there (For the Home 

$785 Professional-type specifications that mean 
professional quality, operating ease, and 


th ustr ouk 

lic and the industry « ld ve trouble-free construction that you would nor 
Commenting on the mechanical systems of reproductic mally associate with recorders selling at $1000 


nfig said slack and whité television started m and more. Yet the Twin-Trax Recorder series is 

an twenty years aco with revolving discs. but = ; available to you direct from the factory at low 

sely nowhere ntil an all-electronic system was fi factory prices, starting at $285 for complete 

1 do not believ it We are going to take a step back- high-fidelity recorders, and $59.50 for precision 

built basic tape transport mechanisms 


ward to the revolving mechanical dises of yesteryear Browdcast Studie 
business of revolvi color dises is much older than tr, If you are thinking of buying a tape recorder, 


ision is route that was fe wed by the or if you use recorded sound for any purpose— 
tion picture i try many ago. As early as 1920 for personal enjoyment or in your business, there 
is a Twin-Trax instrument for you. There are 
more than 30 standard and special Twin-Trax 
models available, including continuous-playing 
imstruments, two-speed models, 24-hour recorder 


was today no color system wit! whied both the pub 


probably fx that, there Was a projection device 
veloped for producing colored pictures on the screen by 

ans of such color discs. This device was called, I believe 
a kinemenascope, and had its origin in England. But it 
was abandoned as mechanical discs we abandoned Educational 


Learn why Twin-Trox is the 
by black and white lastitetion $335 J 


only professional recorder in 
the popular-price field. Sove 
many dollars by dealing 
chanical systems, even including the one } d developed direct with the factory. Write 
And thus the debates continued today for illustrated 16-page 
igreeing that a compatible system th need and : NY, catalog, including complete 
that perhaps in the new yvear such a system may be gen technical dato 

Wired Music 

approved and adopted, temporarily or otherwise, as System $495 


a pattern for le rV of the future. In any event, the 
controvers\ ges on and on L.W 398-2 Broadway New York 13, N, Y 


PRACTICAL 
HOME-STUDY 


hould get 


rhe father of 1 triode, Dr. Lee deForest, now researc! 
director for An Television, ly testifying on the 


stand in Washing 1, also criticized non-compatible me 


Here tudy course that lessons sking up this 


course 


, COMPLETED IN & WEEKS 
opment | mportar 
time-saving 
this complete 


no-risk 
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New 1949 Manual $2 50 
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With the 
dives International Short-Wave 
FREE KNIFE e of $3 4 oO . (Continued from page 118) 


or More 


Mottied grey Pyremite 
handle, 2 blades; | clip 
: pen. both full mirror 
Length closed 3” 
HRU.24.28 Volt at 70 Amps. DC Power os Gaso $ 95 
line Engine Generator with Electric Starter. A thousand 69 
uses. This is in Excellent Condition . ex 
Cable—6-wire No. 16, glass insul. shielded, plastic ANTENNA MASTS | Kenya Colony—Nairobi, 4.855 : has 
covered, for beam control. I2c 100 f. $10.00 35-foot high with guys. Complete. 7 Sec- been putting in a nice signal tately in 
Wire, shielded No. 20 stranded 100 f+. for $1.50 tions 5'-6" Long. I'/f7 O.D. Steel-Alloy England around 120 on Thursday 


WITH ORDERS BY MAIL 


that Radio Kashmir, Strir 
ates on 4.860 at 2130-2330 and at O700- 


Nagar, oper- 


1230, 0100-0230 on 7.270 radiated 


power 1 kw 


Twin Lead 300 ohm Amphenol per C $1.95 Painted. Brand New. Bargain $19.95 1130-1230 carries BBC's “Variety 
Twin Lead 75-ohm Amphenol per hund. $6.95 ANTENNA WIRE - 250 ft. 10 gauge Bandbo BBC news relay daily 1300 
Toggle Switch, center off, - S.P.D.T. 4 for $1.00 7 strands No. 18 Phosphor Bronze. $1.98) | (pat; a Forces Broadcasting Serv 
Toggle Switch, SPST & spring return 4 for 75c ANTENNA WIRE - 1000 ft. No. 14 solid | ice, Mombasa, is presumed to be the 
Toggle Switch, heavy duty 12 amp. 125V. ea. 49¢ Copperweld $6.96. 2200 ft. coils $12.95 | station heard around 1100 on ») 
CO-AX Amphenol—Beaded No. 72-20 per ft. 4€ CO-AX RG34—7! OHM Xmitting - New | 
this one for some time was on 7.206 
3-SPEED MOTOR - 1/20th H.P. 115V 60-cycle 50 foot coils — Bargain © ie Ghee 
AC motor with integral gear box having three NEW B & W 500 | 
Yq" drive shafts turning simultaneously at the Watt center tapped } on 7.220. (Bluman, Israel, via Radio 
following speeds ceramic bars. bana Australia) 
4000 RPM Grinders na plugs. 7 types | Korea— HLKA, 7.933, Seoul, heard 
Buffers, Slow Speed in Britain again from 1600 Pearce} 
tools, 25 & 5 RPM 57-80 140-180 Heard from 0300 by Balbi, Calif 
Sent Specify frequency Luxembourg Radio Lurembourg 
Postpaid $795 range coil desired 6.090 noted ir Ey ind 1330 with 
1000 USES AROUND THE WORKSHOP BARGAIN — Either Type ............ $1.50 | 
DOW TRADING co 70 W. Union Street, Pasadena, California Madagasca | IQA 6.06. Tanana 
@ Phones Pasadena SY. 3-828! - LA. RY. 1.7944 rive, heard in Sweden to 1500 sign-off 
(NATTUGGLAN } 
> tir 
WILL B Mass. Radio School Broadening 
| ic iddle East 782. is good to fair 
UY 273 Huntington Ave., Boston 15, Mass | : 
here in West Virginia from opening 
Any quantities of new or used Elee Otters Training Courses for Radio Techni 330) tly 1 r rare} 
tronic Surplus Equipmen APN-9, cian (Pre-Television) and Licensed Radio | ~ 
RTA-1B, TS-67, TS-170, ARC-1 Operator (All Types) including mainte. | takes some BBC relays. Patrick, En 
ARC-3, ART-13, BC-221, BC-348, nance and operation of General Electronic land, says this station is been put 
SCR-522. ete Equipment. Over 20.000 Alumni and 30 ting in a good signal on 6.139 ilso 
State Condition and Best Price youce radio training =EXPERIENCE heard on 4.782 to closing 1700. Heard 
Courses approved for Training for Veterans regularly by Pearce. England. on 4.782 
NORMAN RADIO DISTRIBUTORS, INC. end for Catal from 1230 to 1700 sign-off when sav ) 
94-29 — Rood Jamaica, N. Y. Licensed by Commonwealth of Mass will return 0430 GM 9330 EST) 
elephone Republic 9-4651 Department of Edt t . 
. Department of Education BBC news relay daily 1300. Gillett 
- South Australia, hears the 7.270 outlet 
SUP HET REC'S 2-5-10 METERS W 19'2 MC IF BC406 AND 406A to after 1630 
C.Q. February, 1946, gives 6-page write up w/prints and parts for 2-5-10 meters Malaya—The British Far Eastern 
' ' 708 a Broadcasting Service Singapore has 
8 replaced 6.77 with 6.045 at 041 130 1 
Sumatra, Java, Dutch t Indie \r 
chipelago Schedule BFEBS it 
x clude ilso 1 a 415-114 
Gach with orig. print; we turnich senverese and t for 2 meters 9.690 at 0630-1130 
MFG. W.E. COST GOVT. $292. BC406 $12.95, BC406A $15.95. Radio Mala 9.712, Singapore 
ermantow ve standards in holder 0530, news Sande on istr 
Mauritius A Swedish ir 
| ceiving verification from V3USE, For 


est Side, learned t} 


| would move to the 19 nd with a 
TELEVISION hears Mauritius on 
10” — 16” 1230 and then signing witl God 
MONEY BACK GUARANTEE 
FEATURING 6.045, on Sunday 1600-1700 has mus 
t Drift I glisi incement \ ‘ 
Tuned for Max. Gain and Ease of Alignment on ct Dela 
| | SAYS Kives QRA of Monte Ca 
© Venue @ ated Cireuit ter Stability ing. Radio Monte Cat Principality 
ol Mc aco winues if French ne 
Complete with All Tubes, Incl. C.R. Tube you to 17 15 or 1720 sign-of Belling 
SOVEREIGN TELEVISION CO. 5508 New Utrecht Ave. Bklyn 19, N.Y. [aioe 


138 RADIO A TELEVISION NEWS 


1 
1 
t 
Ge : 
= 


New Zealand—-Sanderson, Australia, 


reports a PROGRESSIVE TELEVISION Deaters: 


new outlet of Radio New Zealand, ZL7 


6.080, at 0530 with news, then music 
on this 


Nicaragua YNDG 7.660 Leon 
“Radio Colonial,” sent QSL card and 
letter; said from January 1, power 


would be increased to 1 kw. and would 


change frequency to 5.995 Pearce 


England Listed on 7.660 with 400 


Pakistan—Karachi 1.885, is still 


fair to good with news O700 and 2100 


Dacca, 15.335, occasionally is readable 


0700 when is parallel with Karachi 

Paraguay—-ZPA-5, 11.945, Encarna- 
cion, heard with music 1815; verified 
» with interesting QSL card; QRA given 
ZPA5, Radio Encarnacion, Rea Para- 
guaya de Radiodifusion., Encarnacion 


iMesquita e Sousa, Portu- 


DYH 6.14, Cebu 


rd in Australia OS30 with request 


session of music, news (Sanderson) 
Some davs DZHv. 9.64. Manila. is a 
West Vir 


with sponsored prog 


This is NBC, Manila 


ginia aroun 


ited 0604-0630 


be testing? Has been heard i 


ind 4.800 with 200 watts, 2200 cwec*® a 
0300-044 0830-0930 QRA is we? 
ad la Reunior Ile de la Reunior ust 
eception for Gillett, South Aust: 
127) TODAY FOR ~ wes 
e sche e of OR30-0431 
170 is fair in Australia, but 4.800 had Ne ge ow 


7 me EIMAC 304TH 
islands of San Tome and Principe BRAND NEW. JAN INSPECTED 
ft populat n 48.809 accord to 
the 1938 cet i bout 125 n < ff $2 
med t of Afeica in the Gull WANT TO BUY QUANTITIES 
GOULD GREEN, 252 Greenwich St., N.Y.C. 17 


Afri Wit chedu Learn how to simplify TELEVISION 
; : ved via airt ist Johan- radio repairs FREE! ELECTRONICS 
sbu 3.450, not of ting Send penny postcard 

for big 32-page illus- 

trated FREE MANUAL. No Obligation 

FEILER ENGINEERING CO., Dept. VALPARAISO TECHNICAL INSTITUTES 

1601 S. Federal St Chicago 16. Ilinois Dept. KD Valperaise, tnd 


January. 1950 ae 


ae 
report d, stror nal from the at 
| 
| 
} 
relusive 
SE DEAL 
FRA 
0630-0730 
Announces 
Broadcasting Station, Voice of the 
Philippines 
3 Poland— Radio Polskie, 6.215, War- by 
saw, now has English 1415-1500. (Ra Que \ { 
lio Sweden) Heard in England on picivre jneet® 
9.530 at 0205-0230 with announcements e 
in Polis! Frenct English; broadcas pictv® uP 
roped! (Pearce, England) yo MAR 
A al n Hagen at WO-O315 “woe vs 
French concludes with La Marseil- [2 j 
Suint Thomas—The 1949 Edition of R = 
ni tuguese over CROSA, 1 78: ind 
CR5S 1615, with output of 1 kw | 
each o schedules given; QRA is Ra i. } 
dio Clube de S. Tome e Principe, S REEVES ( CORP. 
Sweden! Saint Thomas is a volcanic \ : é\ 
4 
coffee, rubber, cinchona. (Has anyone 
Ry RADIO ENGINEERING 
| | 
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VACUUM TUBE VOLTMETER KIT 


14 


You Need No 


Additional Parts. The PROGRESSIVE 


15 radios 


now! 


Radio Necessary. 


PROGRESSIVE ELECTRONICS CO. for the 
15 


on 110-120 Volts AC DC. 


C.0.D. orders accepted in U.S.A. 


© PROGRESSIVE ELECTRONICS CO 


. Dept. RN-29 


Brooklyn 11, N. Y. 


EVergreen 8-0054 


$39.95 


Free Book on Cathode-Ray Tube Oscilloscopes 


497 Union Ave 
Phone 


$29.95 


Book on Advanced Servicing Techniques 


@ Free Gift 


0900-1150 (weekdays), 0315-1150 (Sat 
11.710, not 4.800 
2345-0130 (weekdays) 
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1140-1645 (Sat.): 9.870, 031 

Sunday) 1140-1645 
operating; 6.095, not 


ind Sun.) operating 
0055-0130 (S 
day) 
day) 


(weekdays 


(weekdays Sun- 
53-0710 
and 
(Sat.) 4.290. ne 
iting; 4.373, all sessions. ¢ 
Town, 5.88, 1200-1605 ‘daily 
0130 0055-0130 


961. 0315 


oper “apn 
2345 
(weekdays) Sun 

O710 (weekdays), 0900-1145 
0315-1145 (Sun.). Pieter- 
L878, all 


(weekdays) 
maritzbur 
Southern 
ZEA 
at 0300-0330 
Madrid 
1515 


sessions 


Israel] 
watts 


Rhodesia 
6.000 


Blumar 
lists Salisbury, 350 
now 
(Fat 
Radio 


operates weekdays 0 


Spain 
English 


Spanis] 


news L800 
Mo 
15 kw 


OSS0 


Tetuan 


6.067 


1000 


1430-1800 


1300-1800 Sundays 
(Radio Sweden) 
Israel, lists Damas- 
watts, at 0000-0100 
11.750 (moved 
the 41-m 
but was 


operated 


O830- 1000 


Syria— Bluman 


cus m 6 O00) 


0530-0800 1000-1600 


from 12.000) is in parallel 
outlet has been off the 


prey 
7 


return iously 


soon 


band on 


Papeete 12.080 
515-2400. is 
n addition to 
ittract 
ngton, N.Y.) 

ve QRA oO 


iti. Musi 


(Dailemiet 


scheduled 


now using 
Frencl 


tour 


some 


ists 


When 


comes 


Voice 


tadio Inte 
1200 witl 
Arabic) 

\ ralia) 
kok recently 


6.110 


commercia 


rnational 


was 
approximately 9.796 at 


news; normally this is car- 
\us- 
reception ot 


1.65, 6.01 (Sanderson 


Bangkok verified 


the : hannel, listed power olf 


(Fellers 


watts schedule O500-0630 
Japan) 
Trinidad Ra 
Port-of-Spain 


weekdays 0500-0800 


Trinidad 


new 


lio 9.625 
schedule of 


1300, 1500 


sends 


Transmitters of the “Voice of America” 


1300 1500-2300 


2200 Sunday 0500 
(McPheeters, N.Y., ot 

Turke The Mailbag 
Sundays from Rad A ira is 
radiated over 1630-1700 
TAP still has 


Ga 


on 


Program 
} now 


Uruguay -C 
0, noted rece 
then 
wk, Ky.) 
light-yellow card with a cowboy 
ym 11.835 
Oskay, N 


i orse rave schedule 


0600-2200, using 5 kw 


Winter copied 
ansmission f Radi Tosce 
Ene s 
Ameri 1 L888, 9.72 


insmis 


fron u 
include these 
Nortt 
967 
2200 


spons 


Last Min 
Makassa 


B 


de Mozambique 
Mozambique 


Lourence Marques 


verifying his report of 
relay station at Manila 


Philippines. 


RADIO A TELEVISION NEWS 


pe 
levi- 
c © 
Ge ) 
j = USA—TIt ile Voie 
ie of America’ t on have a special 
ay Evy has program for SWL’s n the a if this 
materializes, 1] will have details as soon 
as availal 
USS 
f the insmission also 
uses 7.36; for the second adds 7.36, 9.60 
in and for the last adds 15.41, 11.78. For 
Britain 1230-1304 11.63. 7.32. 6.09 
Tahit 1430-1530, 9.67, 7.34, 6.09, 6.00 } 
E i : daily 1630-1700, 9.67, 7.34, 6.09; on Monday 
English seems Thursday, Saturday nly, 1700-1730 
to be 1 me to Ta concert, 7.34, 6.09, 6.00; 1730-1900, 7.34 g 
hiti. (1 MEE using 6.09, 6.00; Sunday only, young people's 
i iss Englisi Box 478 progran 1100-1130 11.6 6.09. 600 ; 
better than N.Y Vatican 11.74. 9.645, heard ir 
others Australia with English 131 ood 
Tongue onal. (Gillett x 
for Coca-¢ man English news dailv 1845-1900. (Boics 
2 lan n ly 1845-1 I 
0615 with Radic Indonesia. soon “ab 
he ried on 1 should be using Brahms’ Lullaby sung 
a : . tralia by Bing Crosby as its closing tune: on ‘ 
. = request Jerry Pierce. Okla has for : 
warded that recordir to the station 3 
| Boice, Conn., has just received an 
attractive QSI ird from Radio Clube 
| 
110 
aN 


some months ago; stated the 15.24 channel is not carrying 


any regular schedule and that the broadcasts Boi 


on that channel were special programs beamed to Portu- 
gal: 10 kw. used 


At the time this was compiled, Kol-Israel, Ts 


seemed to be radiating irregularly; some days 


5 000 was good level: other days was inaudible. Ove 


Austria 


Britain 0030 with early morning music news in German 
0100; on Wednesdays 1700 carries “Bringing Christ to the 
Nations” (Englisi (Pearce! Bluman, Israe}, lists schedule 
of 2300-0130. 0400-0800. 0900-1700 (this mau be fe 


mer) 

An unidentified station heard 2135 on 6.226 with pro 
grams of Indian songs and music is believed to be Kashmir 
(Radio Sweden) rrarkhel Kashmi Azad Kashmir 
Radio,” is listed 6.230V, inactive 

Simpson, Australia, believes a station heard on 7,200 to 
closing 1530 may Elizabethville. Belgian Con 
go; can be heard 1515 since GWZ, London, uses 
this channel ea America broad 


casts New Zeal 
Radio Beldrade 
and 6.100 at 110 


505 at 2345-1000 
Sometimes is 


readable on 9.505 ch) news 


Bluman, ksrael forces Broadcast- 
ing Service, Middle East, Malta, is at present using a 7.5 


70 is weekdays 0430 


130 


Sunday 233 


0215, and daily 1130-170 During summer it is likely thé 
1.782 will be replaced by 6.140 or 7.270, and that 7.270 will 
be replaced by 11.785 during “daylight 

A station heard mornings on approximately 11.9145 
from before OTOO te round 0759 sign-off, with oriental-type 
programs at time las bee identified as Soviet outlet; 
do not confuse with Chungking, 11.913, which does not sign 


on now until US00 


ea on 


GOOD LOOKING OLD CONSOLES 
THAT NEED A NEW “‘HEART“’ 


install an 


ESPEY AM/FM CHASSIS 


and your favorite console is “‘right-up-to-date”’ 


Rated on excellent 
instrument by Ameri- 
co's foremost elec- 
tronic engineers. Ful- 
ly licensed under RCA 
potents. The photo 
shows the Espey 


antenne 


herdweore for mount- 
ing 


ATTENTION SERVICEMEN—Did you know there ore over 19 
million consoles weoiting to have a modern AM FM chassis 
installed? Here is a gigantic sales market just waiting for you 
to develop. Send for Espey Bulletin ‘'19 million customers”. 
tt will tell you how to make real money! 


Mokers of fine radios since 1928 
for complete specifi. 
cations on Model TEL. TReteiger 9.7000 


MANUFACTURING COMPANY, INC. 


528 EAST Tied STREET. WEW YORK 21. ¥ 


danuars, 1950 


gives so much 
for so little... 


amazing antenna 
out-sells all others/ 


WALSCO features a silicone-treated 


styron molded insulator to assure 


crystal-clear TV reception 


WALSCO uses marine type high te nsile 


od 


ural for elements with a “yield point 


4°. higher than ordinary aluminum 


‘only ALSCO uses a butt-seamed tubing 


for elements to assure the highest elasticity 
‘ WRITE FOR FREE ILLUSTRATED CATALOG 49-T 


WALSCO New TV Alignment Tools 
ore used everywhere Available 


at your local jobber. 


WALTER L. SCHOTT CO. 


Beverly Hills, California 
Chicago 5, Illinois 


4 
130 on | 
seas Se ce si he tion soc @ 
6.005, is heard in | 
4 
> 
| 
d DX Times) crystal- TV recept 
| 
: 
plied reoedy te pley 
Equipped with tubes, §f 
and all necessary 
; ° 
U 4 


TELEVISION 
SCOPE 


SUPERIORITY 
AT A GLANCE! 


The vertical response 
of this economy TV 
scope is usable to 
5000 ke, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 at 5000 kc. 


Check this necessary feature before you buy 
any scope for TV use. 


AR-3 


The R.S.E., AR-3 Scope has been built by Ross 
Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 


zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is 8” high x 5” wide x 14” long, 


attractively finished in “hammered” opalescent 

bive enamel. Operates on standard 110 volts 
60 cycles——40 watts. Tubes, 3BPI-6AC7- 

Instructions included 


Complete specifications upon PRICE 
request. Sotisfaction or your 
money back. $4995 
AVAILABLE TO JOBBERS FOB. 
IN QUANTITY DETROIT 


INTERCOM & RADIO 


ATA 
PRICE 
THAT 
CAN'T 
BE BEAT 


6 tube superhet—3 tube 


intercom permits commu 


WHILE THEY LAST 


$2995 


With 1 sub-station and 
50 feet of cable 
txtro Sub-stotions 
$3.95 each 


nication between radio- 
master and up to 4 sub 
stations 

Original cost $64.50 


PUSHBACK 


BELOW MILL COST 


Ist class, Essex or Lenz, ALL SOLID tinned copper 
double cotten serve, waxed finish 


ORDER INSTRUCTIONS 


Minimum order $2.00. 25%, deposit 

with order required for oll D. ship 

ments. Be re to include suf icient post 
Demand This age—excess will be refunded sore 
Seal of Quality 


received without postage will be 


collect. All prices F 8B. Detrot 


Quantity and Export 
Orders Solicited 


ENGINEERING CO., Inc. 


89 SELDEN AVE. DETROIT 1, MICH. 


3angkok, Thailand, seems to have 
replaced 11.65 with 9.796 for its O700- 
1035 native transmission; 7.105, 6.010 
remain parallel. (Dilg, Calif.) 

Late flashes from Nordh, Sweden 
and Worris, N.Y., confirm definitely 
that Budapest, Hungary, has increased 
power to 2 kw. on 6.247 and 9.820 
(claimed by station but at times seems 
high as 9.830); has 15-minute news 
bulletins at 1200 in Russian, 1300 in 
French, 1320 in German (for Austria) 
1530 in German, and 1830 in English 
Wants reports fo Radio Budapest Bu- 
dapest, Hungary Jellington, N.Y 
flashes that definitely signs off 1800 
with closin announcement in Hun- 
garian, French, German, and English 

YDF,. Garoet, Java, D.E.1I s back 
on 2.810; wants reports as Was soon to 
inaugurate a new o00-watt transmit- 
ter; wants to use a frequency around 
19- to 25-meters, providing it can get 
permission from authorities (Radio 
Sweden) 

NATTUGGLAN, Sweden, lists YDK, 
1.855, 0.25 kw., Radio Palembang, 0530- 
1000; QRA given as Radio Indonesia, 
Studio Palembar Talang Djawa 7, 


Palembang 
Saigon is 


Sumatra, Indonesia 


inxious to Know if it is 


being heard in the United States at 
the present time; write to Miss Flor- 
ence Paverelly, 86, Rue Mac-Mahon 


Saigon, Fr. Indo-China. (Butcher, La.) 


Best chance of hearing this one is on 
11.78 at 1800 and/or 0500 

An airmail report from Fellers, To- 
kyo, says the New China Radio Net- 
work (key station is Peiping, 10.260) 
operates now around 0400-1100 with 
English news OS30-O850 ‘runs longer 
irregularly -KRB} frequencies in- 
clude 10.26, 9.73, 9.01 (moved from 
9.04), 7.50, 7.10, and 640 ke He says 
that Hankow on approximately 11.47 
operates with call BEL-7, a good sig- 
nal in Tokyo, easily recognized by loud 
carrier hum; heard irregularly around 
O700- L000 He still haus no information 
as ft hereabouts of ant Shanghai 
itlet Dot a me have this 


At press time a flash was received 
from Worris, N.Y., that Leopoldville 
Belgian Congo. using 9.767, appears to 
be changir schedules; may use other 
frequencies now, also. May relay UN 
progratr it times 

\ last-minute flash from Dorothy 

on, Australia, says that BCAF 
Air Force Station at Taiwan 
moved from its noisy 


ipproximately &.990 

t there mornings. Also that 

she hearin i station or APpProxl- 
mately 11.740 with news O700 that she 
believes is Lahore Pakistan eems to 
n paral with Karact 


Sweden, Fort-de- 


EE-8 
FIELD TELEPHONE 
Army Signal Corps 


Complete with New Handset, Ex- 
cellent Used Condition, Factory 
Tested and completely recondi- 
tioned in our own shop. 


Price per pair $12.95 
In lots of 100—Price $5.65 each 
with order, Balance C.0.D. 


MASPETH TELEPHONE 
& RADIO CORPORATION 
142 Ashland Place 


Brooklyn 1, N. Y. 
Tel.: MAin 4-2982 


priced 


Sound INTE Two-Way le terph 


er 


NOTH 


EL St To BUY 
SAVE TIME AND STEPS 


wder now f 


t plus char 


SERVICEMEN! 
SENSATIONAL CATALOG 
HENSHAW SUPPLY 


3619 TROOST City, Mo. 


RADIO TELEVISION 


New 7-Volume Set 


RADIO- TELEVISION 
with Television Servicing 


Servicing the Tough 
Radio-Television Jobs 


FREE TRIAL OFFER: 
FREE 


RADIO-TELEVISION 
DIAGRAM BOOK 


6000 FOR FREE TRIAL end FREE BOOK! 


COvNe ELECTRICAL & RADI 
500 S$. Pa Dept 10 


SCHOOL 


| 
| 
3 
Ty 
= 
$295 
‘ 
ig 
FREE (0-7 days trial 
WIRE 
HZM. 4.790. Dhahran. Arabia usually y a re 
rael, via Radio Australia 
i 
I have just heard the Forces Broad- 
| According to Radio 
142 RADIO & TELEVISION NEWS 
in 
_ 


France, Martiniqu has been heard 
testing on 8.185 and 12.905 at 1730- 


1800: stated 10.230 would be used an- 


Wee STANCOR 


EXACT DUPLICATE 
TRANSFORMERS 


Every call-back you make means fost time and 
profits. Why take a chance with transtormers 


other day for test; signal was powerful 
in England. May be rumored” new 


0) kw. transmitte! 
SRI. Buenos Aijres Argentina, is 


sending out an attractive. well-illus- 


ited program-booklet of 60 pages 


covering the next two months’ sched- 


ules; has short articles in several lan- 


guages. Can be had from Servicio \ iol 
> 4 ure sure ola ob 
Radiofonico International, Calle Bel- that almost fit } 


1, Buenos, Aires, Argentina 


and a satished customer when vou use Stan- 


cor Exact Duplicate transformers for 
servieng. These units meet the exact 


specihecations, electric ally and 


cally, of the original components Rep- 


transmits to Europe on WRUW, 11.71 
1515-1600: WRUI 15.35. 1500-1600. and 
WRUX, 17.775, 1500-1600; says 11.71 


] expected to give good eception in 


resentative types are listed below 


Vertical Blocking - Oscillotor 


\irica and wants rej s from that Transformer. Stuncor l'art Num 
trea, (Worris, N. Y.) ber 4-8121. Exact dupheate of 
On the day this was written, I picked RCA type 2087 For generation 


ip Radio Pakist on the new channel of OM cps required to drive arids of 


approximately 11.768 at O700 with 


wertical tubes 


English news was in parallel with Plate and Filament Transformer 


Stancer Part Numbe 


Dacca, 15.335, which was quite read- 


le Karachi, 11.885, could not be 


found although BFEBS, 11.88, Singa- 
! 


pore, Was in the clea it the time per- 


Karachi has moved from 11.885 to Defiection Yoke. Stancor l'art 
Number DY-1. Exact duplicate 
of RCA type 20101 1 i th 
direct viewing kinescopes such as 


and 


11.768, or perhaps the latte is the lon 


Focus Coil. Stancor Part Number 


FC-10. Exact Duplicate | 
Qype hor us h magnets 
cally focused hinescopes such as 


RCA type 


Horizontal Deflection Output and 


Radi expected be in of Stas 
eration son time this ¥ JUST PUBLISHED Ask your Stancor distributor ‘8117 
n me ! ea umber sact dupheate 

Radio Luxembourg, 6.090, is now un or write for your free copy of the New STANCOR TV of RCA type 21/71. For use with 

idable most of the time in Britain COMPONENTS REPLACEMENT GUIDE, Bulletin 338C. direct viewing kinescopes, such as 

t i pow Moscow transmitter Lists Stoncor replacement components for two-hundred types and 

on this channe Patrick) and fifteen models and chassis made by forty-three For complete specifications and 
Patrick, Er ind, says he has lately lecding receiver manufacturers. prives of these and other Stancor 


DV replacement component ee 
your Stanecor distributor or write 


sion atalog 


STANDARD TRANSFORMER CORPORATION 


- 3584 ELSTON AVENUE * CHICAGO 18, ILLINOIS 


AUDIO OSCILLATOR SPEECH & AUDIO AMPLIFIER BC423 WE. 


NEW $10.95 PERFECT $9.95 


AUDIO ENGINEERING SCHOOL 


Approves ¢ Veterans HAS THE 
HOLLYWOOD SOUND INSTITUTE, Inc. 


SENSATIONAL NEW 
425 « 


10460-% North Ke 
Scope Kit 
in STOCK! 


January. 1950 


¥ 
with WVD on new channel of 17.500 at “ 
2130-2200, testing. (Arthur, W. Va.) 
~ 3 
: 20116 ased in model 
he 
native; and by Dilg, Calif., at 1015 with = 
- — 
Fuglish new 
Patrick, England, flashes he has re ATA 
ceived word from that th 
Philips factory at Hilversum is con- 
bee ‘ | 
‘ belongs to the Royal Observatory; call ‘ 
s Ca er frequency is 2.000: lo / 
ted at Leith Hill, N. Dorking; power | | £5 
~ 
“00 watt it il is inverted I ‘Ott 
chedule weekday nl at’. O455-0 
modu ted on 2 me O515 25 modula- 
tion at Weevele ind 0525-0530 voice 
J inese outlet or 1910 and 4.59230 
e good level in California. mornings ‘ 
(Dilg) ‘ 
Montevideo, 11.835, Uruguay, heat i 
Sutton. Ohio. reports Lourenco Mat 
Stark, Texas, reports YSW, 5.987 BILL SUTTONS ° 
j rGwW COMMERCE of FIFTH ST. 
i Cit Guatemala ! ip x Texes 
mately 6.068, evening He also had a 
just heard TGWA back on the air but 
channe f 9.790 evenir n 
stead of former 9.760. TGWA also re- 
= 


[WHERE TO BUY it... 
WHOLESALE RADIO 


of Baltimore 


UNBEATABLE TV RECEPTION 
BEST FOR THE FRINGE AREAS 
Snyder Lazy XX 
TV ANTENNA 


with three ~ 
3' mosts & ~ 
adj “mounting base 


“NEW SIMPSON MODEL 303 
VACUUM TUBE 


VOLT-OHMMETER 
For TV Servicing 


Assures Best Picture in Fringe Area 
Anchor All Channel T.V. Booster 
Increases Signal 

2'2 Times 


RMS BOOSTER—SP 

JERROLD BOOSTER TV.FM with match « 
tran 22.50 


BELL 2122 HI-FIDELITY 


RADIO PHONO 
AMPLIFIER 


$22.50 


201 To 


MEISSNER. 
NEW GE TRIPLE pay CARTRIDGE 


G.E. TV PICTURE TUBES 


$16.88 36.25 
16.50 36.45 
108P4 26.00 12.P4 32.50 
29.56 16aP4 $5.80 


Sensational High Quality Value! 

GE 33's RECORD PLAYER 
Complete with New 
GE Variable Reluc- 

tance Cartridge 


Re $19.95 
While 
They 
Last 
pia 
for 
t 
ay were 


Gt PHONO 


PRE AMPLIFIER $9.57 


WRITE FOR FREE “FYI BULLETIN 
Address Orders to Dept. QR-101 or Call 
Mutberry 2134 


HOLESALE 
RADIO PARTS CO., Inc. 


311) W. Baltimore Se. 


BALTIMORE 1, MD. 


ported heard on 9.790 by Bellington, 
N. Y., and Ferguson, N. C.; has been 
heard early as 1800, late as 2330. These 
Guatemala outlets now announce as 
“Estacion Commercial de la Voz de 
Guatemala Ferguson says he heard 
English round 2 
when said would operate TGWA in 
21 


announcement 


m. band evenings, and in 19-m. band 
mornings; old 19-m. channel was 15.170 
Asks for reports 

DZH4, 6.000, Manila, noted at 0500 
DZMB. Lisbon heard opening 
1900 on 6.374. (Stark, Texas) 

Bangkok, approximately 9.796, heard 
the day this was compiled at 0615 with 
English news left air 0630: bad 
CWQRM and weak; man read news 
and definitely announced as “The Over- 
seas Broadcasting Station of Thailand 
(no longer says “Siam And Saigon 
11.78, was heard from tuning 1810 
(signs on 1800 with “La Marseillaise’’) 
French news 1815; at 1845 woman said 
(in English) rhis is Radio Saigon 
and continued with news in Englis/ 


relaying 


Good signal but cut to pieces by 


CWQRM BFEBS, 11.88, Singapore 
Malaya, was in clear 0700, good level 
relaying BBC news from London 


Chungking, 11.913 
Ulan Bator, 8.397, Outer Mongolia 
best in Michigan around 0645-0715 
quite good except for sporadic 
CWQRM. Could not find the parallel 
outlet on 5.265. (DeMyer, Mich 
Bellington, N. Y., flashes he had 
heard Kol-Yisrael, Tel Aviv, on a ner 
channel! of 8.80 to 1630 sign-olT, st ng 


opened OS800 


signal. May have been test 

Budapest, Hungary, frequencies have 
been measured by Oskay, N. J., as 6.248 
and 9.834.6. (Sutton, Ohio) 

Acknowledgement 

Thanks for ill reports received 
Keep them coming through the New 
Year to Ken Boord, 948 Stewa 
Road Morgantown West Virginia 
USA. Good listening, fellows! . K.R.B 


TRADE SCHOOL GETS 
LICENSE 
is se 


id te be the first FM sta- 
tion license granted to a privately 
endowed trade school in the Philadel- 
phia area was re ithy issued to the 
Philadelphia Wireless Teehnical Insti- 
tute of 1535 Pine Street, Philadelphia 
The license, which is termed a non- 
commercial educational permit, will 
allow the school to construct a trans- 
tter capable of coveri a 5 mile 
radius. The institute willy n live 
talent from other schools in the Phila- 
delphia area as well as recorded educa- 
tional progr 
The station will be operated and 
students of the radio 
= headed by Zerting. radio 
instructor, whe is licensed by the FC¢ 
to handle the veration of the station 
The control om and air-conditioned 
studio, located in the school building, 
will have remote « 


ttrol connections te 
the radar lab. basic radio lab. television 
lab. refrigeration shops, 
shops, and the president's office. 
The station will broadeast on 90.1 
me. with the call letters WPWT. 


combustion 


A.F.C. Cireuit for TV 


(Continued from page 60) 


The modifications in the waveforms 


of Fig. 4B as a result of the sine 


wave supe! tion are shown in Fig 
1A It is evident that the angle is 
markedly increased over the value 
shown in Fig. 4B The phase relation 


ships displayed in Fig. 4A are obtained 


in a practical circuit by providing L 
with an adjustable iron core rhe 
amplitude of the e wa can be set 
it an optimum value by shunting L,¢ 


with a resistance to fix the circuit “Q 


at the proper value 


Cirenuit Combining A.F.C. and 
Sine Wave Stabilization 
The principles embodied in the cir- 
cuits of Figs. 1 and 5 are combined in 
the circuit of Fig. 6, which is essen 
tially what is employed in current 
model RCA Victor television receivers 


This circuit delivers a saw-tooth wave- 


form to the horizontal deflection amp 
lifier through the adjustable capacity 
divide f nd ¢ 
sias for the t tube is ot ined 
from the negative i on the oscil 
lator grid th igh the tive divider 
R, and R Rough cor f the oscil 
lator period 1s j y adjustin 
the imount of f¢ back Dy eans ol 
in adjustable powde ad ire ‘ e con 
mon to L, and L., wt ire r net 
cally coupled. Vernis frequency ad 
ustments are made t the tront-panetl 
hold control, t es 
the cut-off potent { the oscillator 
contre tube.-tl slter the nominal 
ive ‘ ithods ‘ tube 
enough to eflect ct ‘ nm Os¢ itor 
frequency over! i inge of ipl x 
mately 
e impre ed on the grid of 
tube i composite ot 
obtained trom three 
he ecei\ The 
signa hown in Fig. 7A 
tube through C \ saw- 
n | { ind obtained 
from across ( is a fed to the con 
tube ft 1 nte atir net 
work, FR, and ¢ plus ¢ This network 
integrates the saw-tooth to the para- 
bolic form show: n Fig. 7D lo 
steepen the negative slope of the para- 
bola, a negative pulse hown in Fi 
7B. is obtained from the horizontal 
yoKe Winding ind ted to 
the control tube through R, and C 
This pulse is attenuated and slightly 
integrated by R,, ¢ ( ind ¢ The 
resultant wavel n essed on the 
control-tube grid is a composite of A 
B, and D of I 7. and is shown in 
I re: Since the ling edge of the 
pulse ht the oflectior 
yvokKe torms the the 
‘ te A 
horizontal re e ¢ with the 
cente the é Suflicient 
time thus assu the pletion 
oft the retrace ‘ e the end of tl 
blanking pulse 
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condenser, C,. is em- 
am} of the con- 
grid waveform at the de- 
Fig. 8 illust: actual 
photographs of some of 
Fig. 6. 


A trimmer: 
ploye d to set the 
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sold exclusively in the U.S, by Sun 
Radio & Electronics Co.,,Inc., of New 


York City. We have no branches or 


affiliates inany other city. 


™ Designed by David Sarser 


Amplifier’’ 


First demonstrated at the Audio Fair at 
the Hotel New Yorker, it took the show 
by storm, captivating musicians and eng- 
ineers alike with its "room presence” 
sound, You'll find nothing better at any 
price. Anall-triode, fixed-gain, 2-chas- 
sis power amplifier for use with tuners 
or other front ends containing their own 
volume and tone controls, Uses the Will- 
jamson circuit, Sun Radio's Kit can be 
wired in 3hours. All capacitors and re- 
sistors in the amplifier chassis are al- 
ready mounted and wired on resistor 
board for simple installation. Chassis 
punched to accommodate all components. 


SPECIFICATIONS: 


Peerless Transformers used exclusive - 
ly throughout. Output transformer is 
the famed Peerless $-265Q. 

Power output 12.2 Watts. 

Intermodulation distortion at 5 Watts 
less than 0.2%! less than 8% at 12.2 W. 

Frequency response better than +0.5 db 
from 20-80,000 cps. 

Absolute gain 70.8 db. 

Tubes: 6SN7 voltage amplifier and cath- 
odyne phase inverter, 63N7 push-pull 
driver, 2- 8607's used as triodes in 
push-pull output stage, 5U4G rect- 
ifier. 

20 db feedback around 4 stages & the 
output transformer. 

Source impedance 0.75 ohms. 

On 2 chassis, each 5" x 10" x 3", each 
properly punched and cadmium fin- 
ished 


Kit comes complete with tubes, 2 punch- 
ed chassis, prewired resistor and 
capacitor board, sockets and all ne- 
cessary parts and instructions. 

NET PRICE....... $89.50 


Lab wired & tested, complete with curves 
of tests run on each individual amplifier. 
Tests include 3 curves showing frequency 
response, power output and harmonic con- 
tent NET PRICE $119.50 


Order by mail today! 


\\ 


ELECTRONICS COMPANY, INC. 


122-124 DUANE STREET 
New York 7, N.Y. BArclay 7-1840 
2 BLOCKS NORTH OF CHAMBERS ST 


hs of the Month 


MARS BEAMS WEEKLY BROADCASTS 


MARS—Army Headquarters station, WAR, located at the Pentagon Building, Washington 
D. C., broadcasts a weekly message each Tuesday at 0/002 and at 04002 This is Monday at 
8 p.m. and li ¢ Eastern Standard Time; Monday at 7? p.m. and 10 p.m., Central Standard 

y , n and 9 p.m., Mountain Standard Time: and Monday at 5 ¢ n 


asts are made on frequencies 6997.5 kc, 14405 & and 20994 k Each mes 
once at 10 words per minute, once at IS words per minute, and ” 


signed especially to transmit quasi-official traffic and training information to MARS mer 
bers, the broadcast offers an excellent opportunity to a amateurs in building up their code 
proficiency 


YOwW hear this! 
The Military Amateur Radio 
a System afloat now consists of 
one ship station (A6WAD-K6WAD) 
and two MARS members, A6GRP-W6- 
GRP and A6WFZ-W6WFZ, aboard the 
U.S. Army Mine Planter Ellery W 
Niles 
A Navy terminology which refers to 


doors as hatches floors as “decks,” 

walls as “bulkheads” and latrines as 

“heads is not new to these boys ‘ 

AG6GRP is Warrant Officer Loui M PAK 

Sieber, U.S. Army Mine Planter Serv- A6GRP copies at the mill while AGWFZ keeps 

ice ind A6WFZ is Sgt. 1/C Leroy careful eye on the ocean-going transmitter. 

G. Hankins Hank” (ex-WS9ABG) is 

the ship's radio operator the first and only diesel electric Mine 
The boys do most of their hamming Planter in the Army 

or me rs at present However Commissioned 1938 the Vj 

they're working on a 10-meter r and toured all East ¢ st ts er ite 

expect to have it on the air rizht away San Francisco Bay where she wa i 
Equipment aboard the Niles consists tioned until 1939 She next went to 

of two RCA transmitters and a Collins the Pacific side of the P i Canal 

TCS-1 The 8010 is used exclusively where she directed the iving of the 

for ship’s work, the TCS-1 for MARS Pacific side mine fields to defend the 

Receivers are an RCA ARS8510 and an Canal Zone 

SX28 The Niles was returned to San Fran 
The Ellery W. Niles, assigned to the cisco in 1940, played a mai I tiv 

Coast Artillery for Harbor Defense, is laving mine fields, assisted the N yin 

currently assigned to mine work and maintaining Navy Loops, and laid ca 

cable operations in San Francisco Bay ble in San Francis Bay 

ind other West Coast ports as needed Seamen remember her f he De 

Details of her activities are not avail culiar characteristics when under was 

able because of security reasons. How- One Coast Artilleryman referred to 

ever, the ship will be remembered as her as the “ship to end all ships 


The U.S. Army Signal Cableship “Ellery W. Niles” as she looked in 1947. 
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SEE LEO FIRST... 
for HALLICRAFTERS! 


MEYERSON 
weare 


GIANT RADIO 
MAPS 


A; 


READY FOR You! 


LEO’S 1989 CATALOS 


d new nq the most 


te? 
and it’s FREE! 
WRITE—WIRE WORLD #4010 | 
744 West 
PHONE 7795° tome List OF Use 
Please tend me 
Redic Mop 


New Cotcleg 


Address 


City Stote 


PR-30 Receiver For 
MOBILE CALLS 


Emergency thrills heer ‘news in 
the making heppens 


supe 


Tube neterod 
POLICE MARITIME 


FIRE * FORESTRY List 
HIGHWAY TELEPHONE PRICE 


ALARM s 152-162 me. $39.95 
Dept. 


*PDLICGALARM 


INDIANAPOLIS 3. INDIANA 


j | Of course I remember her,” he said : er 
j “she pitched like a blinkin’ billy t * 
But the mine planting /cable-laying 
MARS members laugh aw su 
We take eat pride the ive in 
stronger ad sigr y 
it, we 1 QSO iQsl 
Cc E 1 Vv E R 
sx-71 RE — 4 
warrant it. The sé 
S-40A 7 
xt job RECEIVER [ 
u low Dow 
But the | ‘ ‘ n v | 
t ally heat 1 Vind nut a | 
e in gen ‘ e to d 
t ISSO ted with ! ‘ 
the word FREI tered a er the ee 
it le inl ed lette 
30-44 Megacycles FM 
‘ 1 headact t thout 


R-1/ARR-1 HOMING 
RECEIVER 


Jan. RADIO art 
' 


$9.95 


Priced at onty 


COMMAND RECEIVERS 


Used, Good 


KE $12.95 
5.85 
i Me $ 6.95 
CONTROL CABLE for above 
et $ 1.00 
Like New 
ARN COMPASS $14.95 
COMPASS KECRIVER $14.95 
BC PM RECEIVER $12.95 
BC-404 FM TRANSMITTER $15.95 
4 VHF TRANSMITTING 
14a ME ‘ 
tput be re ntalt 
KE sect ound ALO MC. 
Both RF perated 
USED, GOOD $5.95 
ARC-4 SCHEMATIC $1.00 
CONVERSION TO 144.148 MC $1.00 
& DYNAMOTOR FOR ARC.4 


LINEMAN’S TOOL & SAFETY BELT 
Web 7 NEW $3.95 


SEND t0c FOR COMPLETE SURPLUS 
CATALOG! 


Enclose full amount All Equipment 
with order F 0.B. Pasadena 


C & H SALES CO. 


| 2176 RO-t East Colorado @ Pasadena 6, Calif | 


‘Alumilite’ 
TV TOWER 


LIGHT —6 pounds to 1 2-foot section—no heavy 
root burden 

EASY TO ERECT Universal bese fits any pitch 
or fet rool Bolt sections together end install 
in one to two hours i 
STRONG Cross braces every two feet, lettice 
breces between, high winds 

DURABLE All sluminum, needs no painting 
no maintenence 

LOW PRICED Engineered design uses ali me 
teval to best edvantege Seles method cuts out 
middlemen profit 


collection fee 
We ship preped 
sections completely febriceted ready to bolt 
together All bolts end hardware furnished 


2-4. Tower $1750 
wo 18-4 Sections 2 50 

Three 12-4 Sections) 4750 

(Fow Sections) 6250 


Mast odds 8 leet to 
Tower herght $2 00 


$1750 


Factory-to-user plen not 
only means lower price but 
avoids pick-up cost end 
bother You llappreciete it 


ASSOCIATED TELEVISION 
COMPANY : 
513 Pennweed Ave. Pureburgh 21, 


“Then you think the birds who give 
these estimates are dopes?” 

“Oh me!" Mac sighed. “1 did not say 
that. That is the trouble with being 
young you cannot be sure you are 
ight unless you can prove someone 
else is wrong! In some cases and in 
some localities, free estimates may be 
a good thing. I do not know. All I know 
is that I do not like them or intend to 
give them. We charge a flat minimum 
for making an estimate; but we do a 
good, thorough, unhurried job of find- 
ing everything that is wrong with a 
set and the ost of putting it right 
rhere is no padding of the estimate to 
take care of overlooked items, because 
we have taken the time to make a 
careful survey of the set We could 
afford to take this time because we 
were being paid for it. The estimate is 
well worth our customer's money 
gives him an accurate figure upon 
depend in deciding 
whether he should have the set re- 


whict he car 


paired or buy a new one 

“In short,” said Barney with his flair 
for slogans, “all we ‘give’ our custom- 
ers is a square deal--but who wants 


anything more?” yw 
SERVICE HINTS 
By R. J. KIEFER 
] ERE ARE several handy service 


hints that will save time and 
honey 
fo remove fili 


rs from PM speakers, 
ove the co with coil, wrap a 
hpick with a thin layer of absorbent 
cotton and werk it gently around the 
speaker's center pole piece. Small 
filings will work into the cotton while 
the large pieces can be bre ht out to 
the front where they can be picked out 


with tweezers 

Vers thin cardboard shims can be 
used for pesitioning and gluing the 
Make the 


cardboard several inches long and slip 


cone on the speaker fra 


the speaker cone on the end. Then 
apply speaker cement to the required 
areas and rapidly push the cone down 
to the proper place on the frame. 

On cabinet scratches where the finish 
is not broken down to the wood. a 
slight puncture should be mad> witha 
teh. This 
1 and 


will go a long way toward making the 


needle underneath the ser 


allows stain to soak into the wo 


seratch inconspieuous. 
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New Year’s Best Surplus Buy 
Assorted D.C. Relays 
6v., 12v., 24v., 48v. 
All New, 10 for $2.95 


4° 


F.0.B. Oakiand. 25%. cash with order. Bai. C.0.0 
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Wholesale 
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Firth at Co fort orth. 


LEARN RADIO! 


PREPARE FOR A GOOD JOB! 
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| Television | 
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BALTIMORE TECHNICAL INSTITUTE 
125 HLTAW PLACE, BALT 
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receiver. 16 pagee—i1” «x of pictures, 

jiagrame ed schematics ° 
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A book alignmer natructions 
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—All tor $1.00. 
CERTIFIED TELEVISION LABORATORIES 
5507.13th Ave... Brookiya 19. Y. 
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Printed fat suport WIGH-FIDELITY 
MASC frequency tweeler unt? 


EXCLUSIVE NEW TWEETER THAT GIVES 


wich with NO distortion 


mounting 


NO cumbersome horns 
\ NO crossover network 
HFT.100 | necessary 
| NO additional space required 


J | | NO narrow dispersion angles 
p NO need for separating 
sound sources 


trons 
0 >pet ifica 
yET-10 > 
quent y rane 1 
voles 
yond 8 ye 


Y” Wide range reproduction from the lowest respons 
. of the cone sp aker to better than 15.000 eveles is 


obtained by using the HET-100 Tweeter 


Handling 


The tweeter is mounted within the cone speaker 


and connected in series with it 
No filter network is necessary, The HET-100 has 


a built-in mechanical filter 


HFT-100 with attached mounting sereen 


watts 


yn, yrizomt il 


degret 


for 12 one speaker $21.50 List Price 
HFET-100 with attached mounting screen 
’ for 15° cone speaker. . $26.50 List Price 


Write to factory for Catalog KN 


MARK SIMPSON MANUFACTURING CO., Inc. 
32-28 49th Street, Long Island City 3, N.Y. 


‘There’s a BIG Future for YOU in 


TELEVISION 
RADIO-ELECTRONICS 


Builds Your Career in a Minimum of Time 
Industry Needs More Trained Men Now 
Day and Evening Classes Now Forming 


RADUATI f CRI ‘ 
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mintmom of time 


BIBLIOGRAPHY - Mail Coupon for FREE Catalogue 


RADIO .... 
ENGINEERING INSTITUTE FIN SCH WHAT TERM 


Dept.131 8, 16th & Pork Rd. NW. cre 
Washington 10, D. C 
at * the Re 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 


WESTINGHOUSE KUPROX RECTIF 


25° TUBE SALE A 
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12 BRAND NEW 10 
Pop 
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POWER PACK KIT 
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MINIMUM ORDER $2 00-—-NO COD 
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SOLDERING EQUIPMENT 

line of soldering prod- 
ll Manufacturing 
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Manufactui 


new W atalogue 
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POWER TOOLS 
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it Pneumatit ol C of Au- 
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ie TRANSMITTING FILTER CHOKES atlas, and busir diary as well 
pe —— : — Now in its 20th year of publication 
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PENN TV TOWERS 
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NATIONALLY FAMOUS! 
15 In. (130 Sq. In. Picture) 


T V CHASSIS 


#3259 16995 


Complete with Picture Tube 
1S 1S NOT A KIT! 
Custom 
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No J9A18K 
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electricity 


loss, assure vital 


Plant 


STAY ON THE AIR 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


Mode! 


W hen storms, floods, or fires 
and force you 
lose listeners and income 
public 
emergencies by installing an Onan Electric 
Onan Standby Electric 
many network and private stauons 
matic models to 35,000 wat 
PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 
Supply A.¢ 
casting at scene of events 
Can be carried by hand or in 
trunk of car. Weigh as little 
as 80 pounds. 

440 to 35,000 watts 


Write for FREE Folder 
D. W. ONAN & SONS INC. 


4804 Royalston 
Minneapolis 


1OKW AC 


interrum 
off the air, you 


Guard against 


service during 


plants serve 


Auto 


power for broad- 


models 


Avenue 


5, Minnesota 


G.E. 8 SPEAKER 
$8100 

With Aluminum Foll Base 
Voice Coll 


MAGNET FOR 


MAGNETRONS 
BRAND 
NEw 


$435 


No. 1376 ‘ 


FILAMENT TRANSFORMER 


Thordarsen and Stancor 


KENYON FILAMENT TRANSFORMER 


$993 
$339 


99° 


RG-8U COAXIAL CABLE CONNECTORS 

‘ FOR RG-8U 
PER FOOT 39 
TELEVISION IF 300 OHM 

TRANSFORMERS TWIN 

$1 9 

M 12.95 


WRITE FOR OUR 
FREE MONTHLY 
BULLETINS! 


TERMS 


Phone 


WoOrth 4-3270 


ACORN ELECTRONICS CORP. 


76 Vesey Street, Dept. N-1, New York 7, N.Y 


or high ambient temperatures, are 
plotted graphically 
The booklet concludes with a tabu- 


lar presentation of schematic dia- 


grams, formulas for calculating recti- 
fier performance, and cell ratings for 
a wide range of applications 

For a copy of this booklet, DB 19- 
025, write Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30 
Pa 

“NEEDLE TIPS” 

Jensen Industries, Ine is currently 

distributing an interesting sales bul- 


letin Needle Tips to 


distributors of the 


and 
Jensen line of 


jobbers 


needles 
Written in informal 
issue of the 


phonogra 


style, the first 
bulletin covers such topics 
trend in 
retail sales of records and accessories, 
the need for anship 
formation about several 
introduced by 

Needle 
tained by writing to the company at 
3 S. Wood Street go, Illinois 


records, the 


as long-playing 


ilesn and in- 


new needles 


being the company 


Copies of can be ob- 


rips 


Chic 


TV “PICT-O-GUIDE™ 
A second volume of RC A's Ts 


*Pict-O-Guide for 


levision 
video 


inced by the RCA 


technicians 


has ust been 


anno 


Tube Depa frment 

This popular servicir 1id contains 
troubleshooting photographs which en- 
able the technician to locate TV re- 
ceive troubles by the picture anal 
ysis" method The new book is au 
thored by John Meagher, TV service 
suthoritv « the RCA Tube Depart 


ilso prepared the first vol 


ime Volume 2 contains more than 
twice as many new pictures and a 

eatly expanded text to supplement 
the information in the first book 

lhe twe olume are unique in the 
tele ‘ cir field and are de- 
signed to mplifv television service by 
reducing ibstract television servicing 
the \ to | tical lown-to-eart! 
workin I it 

The bos e in loose-leaf bum 
form and t inretou i photos 
taker or 1 ice t Kinescope 
whict how the flects of operating 
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ANSWERS TO “SCOPE QUIZ” PAGE 132 

5.a 5 13 

2.a 6.b 4.c¢ 18.¢ 

3.d ll. b IS. ¢ 19.¢ 

4.b 12. b 16. ¢ 

)RING TABLE 
19.2 excellent 

16.18 t very good 

} t good 
10 ect fair 

9 or less poor 
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ready 
ENDORSED BY THOUSANDS: 


The Inetr 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


GREYLOCK 
RADIO TUBE BARGAINS! 
GT, Glass and Minioture Types 


135 6AQ5 68H6 12A8GT i$ 
G6aT6 616 v6eGT 12) 
G6AUG 6SA7TGT 6x4 25.66 
1US GXSGT 25766T Be, 100 
OSKIGY 12AU6 11723 ASSTD 
3Q 
q Also available in smaiier quantities at 39¢ each 
a SPEAKER SPECIALS! 
/ PM. less output, Alnico 
97¢ 
0, each 87c 
PM. Ainico § oF 
ST 32.33 
ca each 
TERMS t C0.0.. F.0.B. NYE 
MINIMUM ORDER $10 4 
Write for Terrific CR be Prices and ‘ 
argain Catalog 
Greylock Electronics Supply Co. 
30 Church Street New York 
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Printed Electronic Circuits 


PLASTICS & ELECTRONICS COMPANY 
P.O. Box 38, Station J 


printed cireult compe- 
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Buffalo 8, New York 


Be 


R & T BARGAINS— 


R. & T. ELECTRONICS COMPANY, INC 


rwyn, Md 


9715 Baltimore Bivd 
Pro TOwer 5384 
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Crystal Receiver 


TUBES! 


NATIONALLY 


ADVERTISED BRANDS | T U B E S ! 


(Continued f 
RC Union—G. E.-——Philco—Hytron 
All new tubes. 100°° guaranteed. Individwally boxed. 
‘ et ‘ TYPE PRICE Tyre Price Tyre PRICE TYPE price 
t fa she viG \ 
wnt t ava } 57 < ve 
40 \ 
erted into the tis 12SQ7GT 
ind ir SAG? © S  3525GT—SOL6GT 
lia ‘ nce es in the DAE 50 Tubes 95 
Wa t mtacted ‘ t for only $24 
‘ n j eat AK All Nationally Advertised Brands 
Package Cannot Be Split 
i ‘ ire ) ‘ 4.08 4 


FRAN 


TERMS: 25 with Ord 
¢ as —Balonce C.0.D.—F.0.8 
eT 8s to Change Without Notice 6s 
- Minimum Order $2 00 VR.108 on 
1.40 687 ~ v 


1313 
Dept. 


ARC-S VHF TRANSMITTER ane 
RECEIVER 


$19.95 


130 BRAND NEW APS.13 bes Dyne 
$24.50 
. 410 tw 4 
“On-Off” sw ond Amt Spe tic Good des 
yon Book, Canvas COMMAND XMITTERS 
thor employed 2-section $49.00 $17.50 | 
nade vit ne 
mout ier the ssis “$10.75 
{ elow the ins lense ARC-4 VHF TRANSCEIVER 


$17.49 


wire | t i 
t ‘ Loca he 
i r 
1 i cn 


8C.1072 AMITTER 


A 


SC.1068 RCVR 


$19.75 


COLLINGE AUTYU 
TUNE AMITTER 


BC-924 Fm AMITTERS 


- 


watts 


$38.95 


dJanuars, 19: 


$169.50 - $21.95 


| 
| 
Ha. 
| 
A | te re the CK al (Lor 66 1.45 6SFS az i 0 SH an 08 
f insert ‘ t ‘ PSGT ao 608 15 5 2 
ect pil nto the w ‘ 6F5GT u > 2 
er e au oul S4 as ' 688 6! 7 
{t my t \ A ois 6 ' | 
‘ 
-wide brass. (These mounting KLIN-ELLIS CO. 
wide ra ting 
ire mounted ad ct j 
with 1 met the 
might form eddy « rhe 
form e¢ IS LL LUS VALUES / 
See Fig. 1) by meat four 7 
| 
nter tapping the il i delicate YMITTER Brand New with tubes tor Freq and M 
| 
pe 
IND4 crystal diode SUPPLY 


For simple mounting, the 1N54 pig- dication. If a manufactured broadcast 
SAVE MONEY BRAND NEW tails are soldered to a 2-lug insulated dial is used, line-up first at the top ol 
GUARANTEED terminal strip mounted near the coil the band (1600 ke.) and bend the out- 
rhe f bypass condenser Cc is side plates of the ining condenser t 
mounted near the 1N54. Load resistor make the other requencies coincide 

Type 


Will operate from 


R, is mounted on the audio amplifier with the dial graduatior 


110 volts, 60 cycle strip near the first CK-703 The noise level of the crystal triodes 
by using a resistor Hookup wire leads from the ampli- is somewhat higher than with compa 
or a condenser in ‘ + t 
series. Size is 2%" ier strip and battery pass through ! e trodes in the Y reul it is 
in diameter x 4%” clearance holes in the chassis to reach not objectionable in this arrangement 
Ideal for 
beam antenna po under-chassis contact points A stiff In the absence of a signa i soft steady 
sition indicator bare lead extends from the tuning hiss will be heard 
12 75 condenser stat« ig through a large Current drain of the amplifier is 
Price . chassis clearance hole to the coil, Ln, low and the battery consequently will 
r it — re- 
— ee below the chassis give long service. However, the re 


moved from 
new equipment ceiver should be switched off when 


Testing and Alignment 


ever it Is not in use rhis will prolong 


7 HAYDEN TIMING Do not connect the battery until all the life of the battery and of the crys 
A. > MOTORS connections in the circuit have been tal triodes as we he set should not 
4 \ Alex Type 45629R checked and found to be correct. After be left connected to the outside an- 


verification, connect the battery, plug tenna during a thunderstorm unless 
‘ ‘di 2.2 watts, 1/240 in the high-impedance headphones, and an efficient lightning ar stor Is at 
‘\ K.P.M throw the “On-Off” switch to “On tached 
Price $3.00 A gentle rushing sound should be No data is available at this writing 
ea. net. new heard, due to the inherent noise leve regarding transistor Ile The crystal 
Type 36938-2 of the crystal triodes, but there shoulc triode is not vet old enough to have 
110 ! 60 cycle, 2.2 $ 00 be no oscillation nor singing. If there undergone prolonged fe tests. How- 
or — oa net new is oscillatior it will be necessary to ever, it seems reasonable to expect lite 


orient the transformers to prevent the diodes which presently are guaranteed 
2 watt. ‘4 RPM Price 13.00 feedback ip to 5000 hours 


ea. net, new A modulated rf. signal generato The little receiver shown in this ar- 


Type 1600 may then be connected to the antenna ticle is only an example of successful 


watts, 1 RPM Price 12.70 and ground leads of the receiver and crystal triode apy The auth 


ea. net. new the dial calibrated at tixed broadcast does not intend to imply that this is 


Type 33669-2 re-run critical leads and possibly to comparable t that f germanium 
cle 


f 
NEW ADDRESS band points in the usual manner. Use the ultimate by anv mear Certainly 
INSTRUMENT ASSOCIATES the il in the headphones to in i much smaller s¢ ild be built and 
37 EAST BAY VIEW AVE. dicate esonant point or connect a 4 smaller battery f the hearing aid 
lel with the headphones for visual in- itput can be tained by using 4 


f - yaa — Fig. 8. Construction details of transistor socket. The terminal markings (E. C. and B) 
el indicated on both of the lower drawings refer to the symbols given in Fig. SA. 


SPRING 


Brass 


He's doing fost, profitable business with the com- . 
plete Phoenix line of television mounts and acces- 
sories. Are you one? <> @ASE SWELL 


C,0 CLEARANCE HOLES FOR TRANGISTOR PINS NO 60 0R 
6.F LEARANCE HOLES FOR 4-40 MOUNTING SCREWS. NO S308 
CLEARANCE HOLES FOR SCREWS HOLDING CONTACT 
SPRING WIRES NO 33 DAR 
t CLEARANCE WHOLE FOR 4~40 SCREW HOLDING BASE SHELL. NO 55 OR 


> 
BASE PLATE 


©) Q 
Oh 


is « LUCITE OR 
| — / PLENIGLAS 
BASE 
4 
y / 


MOUNTING | _ 
HOLE BASE PLATE 
) 


— 

SPRING WIRES MADE FROM SHORT 


24 OR NO 26 PHOSPHOR 
THER SPRING WIRE 
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ef televisi coumacs 
accessories. BRONZE OR 


RADAR, COMMUNICATIONS 


AND 


SONAR TECHNICIANS 
W-A-N-T-E-D 
For Overseas Assignments 


Technical Qualifications: 


1. At least 3 years practical ex- 


perience in installation and 
maintenance 

2. Navy veterans ETM 1/c or higher 

3. Army TECH/SGT or 


higher 


veterons 


Persona! Quolifications: 

1. Age, over 22—must poss phys - 
col examinction. 

2. Ability to assume responsibility 

3. Must stand thorough choracter 
nvestigation 

4. Willing 


to go overseas for | 


Bose poy, Bonus, Livan A! owance, Vacat on 


odd-vo to per yeor Permonent 


connection with comoa ry powde 
Appiy by Writ ng 'o 
D-4, P.O. Box 3575, 
Philadelphia 22, Pa. 
Men quo!'fied in RADAR, COMMUN CATIONS 


or SONAR give complete history 
will be arranged for successful opplicants 


Interview 


LEARN HOW 
TO SIMPLIFY 
RADIO 
REPAIRS! 
Free Manual 


y 
S REE manual "THE INSIDE 
tustra easy t 
* it to and y future t 
in y work 
SEND COUPON OR 
PENNY POSTCARD 
FOR FREE MANUAL 
TODAY! 
NEERING CO. Orpt 1-0 
‘ 


January, 1950 
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ANTENNA FOR THE SWL 
By CHARLES KUNDE 


1)' SPITE the 


wave listeners currentls 
hobby there 
data on suitable 
the SWL. The usual operating « 
accompanying a short-wave receiver de- 
lithes to the 
and lets it 


larue number of <hort- 
pursuing 
little 


antennas available 


their is surprisingls 


votes a few antenna prob- 


lem at that 


devote a 


antentas mia por 

their space on transmitting j 
vith maybe a footnote indicatir that 
these antennas may also be used for re- 


ception on that particular wavelength 

What SWL wants to go to 
a lot of trouble 
elegant beam cut for 
he can have ve liste 
the bands’ When the band for which 
his antenna is cut starts to fade the re- 
sults obtainable on other bands are not 


a ureat 


to set 


upan 
ten meters when 


geing to be t cither 
Phus. it app at te get the ut 
most satisfaction from his receiver be 


will have te plan on a number of an- 
that will 
re sponse ina wider group of band 

vith aominimum amount of labor and 


expense 


tentas come close to gis 


thee 


priced modern short-wave receiver = 


hinplosing for purpose low- 


Mt. the weiter has found that by having 
a switching 
to make 


ordinary 


arrangement that is 


avd by installing three 


antennas he could get excel- 


lent results interestir activity 
most of the time. None of the antennas 
require trie h labor or cash 


Antenna number one is a vertical rod 
which 
twenty feet high 


may be anywhere from six te 
Antenna number two 
is a fourteen foot. seven inch leneth of 
oho transmission 


line used as a 


covering the ten me- 


ter bane Ihe third antenna ix a 
straight wire from forty to sixty feet in 
length which may be ansthing from 
bell wire te outdoor rubber-covered 
wire 

The average clothes closet or back 
porch will easily house the vertical 
with ans kind of wire running to the 
switchboard. The S00 oben transmission 
line dipole will be fully comeealed un- 
der a rug or hidden behind a picture 
The long straight wire can be 


ron fron the front window to the back 
window or stretched along the floor 
somewhere. Hf the SWE has access to 
anattic or a roof, the job will, of course 
be meater 

the lead-ins from these simple an- 
tenoas are then run to a main switeh- 
board whieh is equipped with theres 
d dt. switches mounted on masanite 
and wired of fastened in ans accept 


able manner 
The of this 


an miteresting 


effects 


steds on 


cured by 


totenna te 
stages of 
aclditionn the 


another at various re 


sponse. Dn short-wave log 


should <how a nice inercase in listings 


At last-—a 


built-in 


booster ! 


CHASSIS FOR 


25 TUBES PiUS 4 


... brings ‘em in 


out of the 


FRINGE AREAS 


. now can enjoy excel 
4 re lent reception with- 
ouf cun 


costly external boosters 


Television clone gives you a built-in 
booster thot literally brings a pic- 


ture right out of the 
db 
shifting a knob! 


a 10 


performance, and it w 


fere with audio receptior 


FM CHANNELS now ore ovo 


men And this 
r zine ed trom 
bolts up f big picture Ope 


trol of both vertical ond 


horizontal! syn 
zat guarantees perfect interlace 
Keyed AGC, too. Will aeccommodote UHF 
els 
COMPLEITE THE PICTURE with Craftsmen 
high f ty ovudic RC.8 FM.AM tuner tea 
tur auiomotic frequency contro! thet en 


y eliminates drift ond RC.2 high fide ty 


INCORPORATED 


mplifier 


Dept D, 1617 S. Michigan Ave 


rformet 


“= 


snow 
video boost simply by 
Unparalleled 


16” OF 19" CRT 


ees 


snow 


ibersome, } 


Craftsmen 


—dgives 


ill not inter- 


oble on the 


outstanding 


the mounting 


hon twice 


phose 


Chicage 16, 


| 
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| 
| 
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. | 


Build Your Own Geiger Counter 


(See Radio & Television News—July, 1949) 
Type 1B9S GAMMA COUNTERS 
ONLY 89.87 
BC. 1206C—BEACON KANGE 
“LAZY @FIVER’—BRAND NEW Com 


plet sith tubes £5.05 


“TELEVISION SERVICING FOR 


TELEVISION ... .81.37 


Wilmette, Illino 106 


SE RVIC ‘ING $4.00 ; SURPLUS EQUIPMENT 
a TROUBLE SHOOTING MANUALS 
written for the lio ect in \ 
BRAND NEW SOUND POWER PHONES 
Ts.10 HANDSET S17 


Get This Much Needed Book Now and ‘autl hes aenumed 1 it hi RCA Navy head and chest sct- 


Keep Up-to-Date—Helps You Earn More | lian en Use se mike 
T the TV t f the and it's f rinci s ol! oO tecl ia of een 22? pr 
S116 ea 
mikes, clean, 
6V 4 prong 10 $5.00 
Send for free monthly bulletin 


LECTRONIC RESEARCH LABS. 


1021-R Callowhill St. Phila. 23, Pa. 


Be an Expert on All These Subjects me fs. section, the View 
| the video devector and the | TUBES TUBES - TUBES 


NEW—BRAND NEW 


NEW YORK 7. N.Y Corner Greenwich Street) 


sa sa n grasping the subject matter as pre WANTED 
Frederick J. Drake & Co., Dept. 191 
117 Green Bay Road, Wilmette, we ' manu ou mu COMPLETE SETS SCR-195 
Send me Television Servicing for Radiomer lapted ft m (Watkie-Tatkie) 
atisfie will return book in y e it icthlo if t ‘ is lay 
or any of following components 
or Money Order for $4.00 « Transceiver BC-322 Bax 8G-71 
tpaid Chest CH.33 (Containing spare parts 
1D. pilus postage Antenna AN 30 8 Handset TS5-11-€ 
“SATE RATING CORE DEVICES” Cord CD-195 (Has built in resistor) 
ty Mast Base MP.22) —— Binding Post TM.176 
Py} ADVISE QUANTITY, CONDITION AND PRICE 


COASTAL AVIATION CORPORATION 


447 Calvert Avenue, Alexandria, Virginia 


lir to t theo Ss purpos SERVICEMEN. TECHNICIANS, 
EXPERIMENTERS, STUDENTS 


16” TV METAL CABINET 


32950 


MAHOGANY WALNUT BLOND 
Permanent Finish 


sstd xmtg restes A cndars. $1. 


asa AND RADIO Co. Cor non-elect 20%, deposit with order. Balance C.0.0 
re reacto GARSON INDUSTRIES 


164-21 Northern Flushing, N. Y 
314-——67th St.. West New York. N. J 
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FACTORY TO YOU 


THE NEW 


Certified 


TELEVISION KIT 


KIT. $5959 LESS TUBES 


$g9°° WITH TUBES 


This kit con be used with 10° electrostatic 
tube without any changes 
This kit includes @ 12 channel! tuner 
Money Back Buy 
you don't think it's the best buy on the wr 


Gvorontee nmspect if 
arxet 
return unused within five doys or 

be retunded 

All prices F.O. B. New York ‘, deposit with order 
IMMEDIATE DELIVERY 


MAGAZINE 
LIBRARY 


Wolter Ashe 
Exclusive! 


News mM 


SPECIAL OFFER! 
Ive 2 rA 
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TRI-STATE COLLEGE 
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experime 


THEIR tSES™ by 
Jr. Publishec Mu 
Ine New 


RESTORING TUBE 
MARKINGS 
7 BES which have obliterated mark- 


ings often are thrown inte a catch-all 
bron ter the 
there is a 


are of no further value 


technician However 


prisingls method of restoring 


hi mak- 


identifying marks om sus 
ing them usetul 
Mark-= which 


the 


ones 


at one time have been 


tube lease a roughened surface 


on the glass. A soft colored peneil 
will « se the 
original marking to become clea 


rubbed over the <urtace 


ris per- 


ceptible complete 


BARGAIN COLUMN 


TRANSMITTER-RECEIVER 


Nevy Mode! ABA.1—8C-645 


450 MC—15 TUBES, Brand New 


Here is what you get: 
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$9.95 


WESTINGHOUSE METERS 


$3.45 
GENERAL ELECTRIC METERS , 


MISCELLANEOUS METERS 


STANDARD 
RACK CABINETS 


$12.95 


SELSYN MOTORS 


$4.95 


AT LAST 


| 


$9.95 


deposit required on 
Shipped F.0 8 New York 
Write Dept. 


MICHAEL STAHL, ine 
39 VESEY ST. 
WO 4.2882 New York 7, N. Y. 


Prompt Delivery—25 
C.0.0. order 
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saturable-core actor, peaking trans ie 
formers and voltage waveforms, a. 
regulatior saturable ore freque 4 
multiplie apparatus, flux gates or 
anisms, magnetic amplifiers, and elec- 
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A 4 
- appreciably to the value The 
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“4 a engineering students and 
“MODERN OSCILLOSC OPES AND 
Jacob H. Ruiter 
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a book which explains, in simple terms bes a 
the operation of an oscilloscope. From rt ve 
all indications Mr. Ruiter, due to his 
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with the answer to the problem in this 400 .¢ 
book 
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CONTACT BAN OFF 


T= Federal Communications Com- 

Public 
Notice 42642 that the ban imposed on 
some foreign ham contacts Public 
Notice 41636) as reported on page 107 of 
the December issue of RADIO & 
TELEVISION NEWS has been removed. 

The notice lifting the restriction ad- 
tises that “amateurs and all others 
concerned are hereby authorized by the 
Commission to disre d. until further 
notice, the Commission's Public Notice 

dated October 1919." 

The ginal notice banned contacts 
with amateurs in the following coun- 
tries: Austria, Burma, French Settle- 
ments in Qeeania, Greece, Indo-t hina, 


has ar 


. Israel, Lebanon, Mada- 
gascear and dependencies. Mau 
Netherlands Antilles, Siam. 5. 
and Miquelon, and Togoland 


Indonesia. Ira 


REDUCING HUM LEVEL 
By MITCHEL KATZ 
( *ONSTDERABLE improvement in the 


‘hum level of clectronic equip- 
ment can be obtained by proper plac c- 
ment of transformers, chokes, ete. A 
very simple way to check for proper 
placement is to mount the power trans- 
former on the chassis and connect it te 
the a. linne Now connect a of 
earphones across the choke. or any 
vinding of an audio transformer to be 
positioned. When this unit is held ef 


toe the energized power transformer a 
hum will be heard in the phones. due 
Merely move the choke 
or audio transformer away and rotate 


to induction 


ition its axis until a minimum hum 
heard Although using this method 
may net lend itself to a uniform chassis 
layout. it will provide a definite reduc- 
tion in the level 


ERRATUM 
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EXCELLENT FOR: 


BRAND NEW 


DRIVER UNIT with 
REFLEX PROJECTOR 


A Blast-Proof, Blore-Proof Reflex Speck- 
er with o Projector especially designed 
for use with the famous WESTERN 
ELECTRIC DRIVER UNIT. 
Heavy Gauge metal construction through- 
out, including the main trumpet section, 
gives you peak performance without 
blaring or blasting. 


WESTERN-ELECTRIC 


MANUFACTURERS COST ! 


INDUSTRIAL PURPOSES 
CALL SYSTEMS 
CONCESSIONS 
BALL PARKS 
SCHOOLS ond 

A. WORK 


With Order F0.8 
Uniess Rated NYC 


FOR $75.00 


MANUEL 


6 to 8 db. Gain 
on MOBILE 75 


WITH THE PREMAX 
BASE LOADED 
ANTENNA 


Vastly improves the radiation cha 


st ove those the ino 
whip’ types! its 6 db. gain 


mediately opporent as if more than 


ib. gom 
Write for special 
bulletin and prices 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO., INC. 
5006 HIGHLAND AVE . NIAGARA FALLS. N.Y 


WILL HANDLE UP TO 50 WATTS 


WITH NO DISTORTION 


ANOTHER WESTERN ELECTRIC 
PECIAL 


A fortunote purchase of genuine Western 
Electric Voice Coll and Diaphragm As- 
sembly for the above unit et close-out 
price 


BRAND NEW 
SEALED convene $995 


76 CORTLANDT ST. 


NEW YORK 7, ¥, 
BEEKMAN 3-9530 . RECTOR 2-6668 


SHOOTS TROUBLE 
FASTER! 


MAKES MORE 
MONEY FOR we 
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ERVICE 


Sigaatett 


MULTI- 


et tool k 
or of order direct 


ad Instrument 
Leboretory. inc 
DEPT. WN. 1125 BANK STREET 
CINCINNATI 14, OHIO 
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FOR DETAILS 
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PRICE 
$9.95 
in the circuit diagram shown is 
tion with the article “A Wide Range Equa ped 
izi Amplifier” by Harry R. Hyder, appear equal to quadrupling transmitter power EA 
J on page 3 of the October issue, a n and greatly increases effectivene ond Ay 
jens ecessary to th per peratior 
the unit has been idvertentiy omitted range 
There should be a .1 .fd., 400 v ndenser Available os o A 
siter R 75 Bose-l fed ~ 
Guxilory to make a Ac.0 ine, start ot speaker end of 4 
* back tage ist ‘ 
me 


FEDERATED PRESENTS TWO 
GREAT TVANTENNA BUYS! 


WARD MAGIC WAND INDOOR ANTENNA 
* A sensational value! 


* Positions for superior 
reception on al Now 
channets! 

:295 

mal Reduced 

bie wit trom 
ble wetw? $17.95 
J 


VERTROD 4'n 1 
SJ ROOFTOP ANTENNA 


* Assures super-sensitive 


reception! 
. * Sturdy—will resist the 
strongest winds! 
5 


only 


$595 | 


COMPACT 1000 OHM P 
AC-DC MULTITESTER 


a bargain! This only 
qu rument 
made by Electronics $ 
Measurement Corp 

Var 1A KA 

in 4 TAGE RA 


| FEDERATED WAVE TRAP 
4 98. 


1000 ft. roll HIGH QUALITY BROWN 
POLYETHYLENE INSULATED 300 ohm TV 
TRANSMISSION LINE 


Only $1295 per thousand fr. 
t quality. Low-los 


Firs 
Please include 25% deposit with order. Balance 
c. 0. D. Minimum $5.00. Dept. 28-A. 


YORK CITY ALLENTOWN, PA. 


80 PARK PLACE 
Digby 9-3050 


HAMILTON ST. 
Allentown 3-744) 


TELEVISION @ ELECTRONICS 
Learn Radio the Northwestern Way 
@ BASIC RADIO 
@ RADIO SERVICE 
@ COMMUNICATIONS 
@ INDUSTRIAL ELECTRONICS 
@ TELEVISION 
Highly Trained Instructors @ Modern Eq 
ment @ Spa s 8 Jing and G nds 
G and Rehab Ape 


NORTHWESTERN VOCATIONAL INST. 
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ST. PAUL 5 
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NEW TUBES FOR TY 
AND FM 
*ENERAL Electric Company has an- 
F nounced production on two new 
electronic tubes which reduce the num- 
ber of tubes and cireuit elements re- 
quired for FM and television receivers 
bach of the tubes known as the 6BN6 
and LIBN6) is designed to operate as a 
combined limiter and EM discriminator 
in an improved and simplified FM de- 
tection circuit to the com- 
pany some of the potential applications 
of each tube include use in limiter cir- 


According 


clipper square- 
wave generators, frequency multipliers, 
and phase measuring devices 

The tubes also simplify alignment in 
television sets and eliminate the need 
for special transformers. of the 
tubes in television sets is said te provide 
good AM rejection, including excep- 
tional rejection of pulse noise owing to 
absence of time constants 

These two gated-beam tubes are ex- 
semtially the except for their 
heater ratings. Construction of the 
6OBNG and 12BN6 differ from the con- 
ventional types in that the electrons 
pass from cathode to plate in the form 
of a narrow sheet or beam. Principles 
of low-voltage 


electron are em- 
plosed and the internal construction 
invelves focus. lens. and shield arrange- 
ments. Two control erid« are « 
which exhibit ste prtumetion 
trol over the plate current. As a result 
the grids act as voltage-controlled gates 
which determine whether or not nae 
current can flow 

The mew tubes are being produced at 
the company’s Owensboro. Kentucks 
plant 
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BROOK High Quality AUDIO AMPLIFIER 


ALI small remote console for maximum 
TRIODE S convenience in operation and installation 


ara the BROOK 
vality AUDIK AMPLIFIER has be 
veloped, after years of eering resear 
Now you can have ive’ music in y ~n home 
ean clear 
speaker. The use of triod 
designed transformers means 


| best. For REALISM in criti 
this finest of amplifiers at 


ugh any 


Model 1243 walt 


ALL 
TRIODES 


FOR BEST RESULTS — BROOK CIVES 


@ Extremely High Volume Without Any Loss of Quality 
Brillant 

@ Separate Controls 


Clear Tone 

Stepped f Bass and 
Minimum Distortion 

Reduces Listening Fatigue 


Write TODAY for FRE! 


Age 


BROOK ELECTRONICS. Inc. 
Dept. -RA-O,' De Hart Place, Elizabeth, N. 


“America’s Best Buy” 


RADIO TUBES — 34c each 
100 for $29.95 


GT type. Cartoned and guaranteed 
IRS 


NOW. quickly, easily 
cut SQUARE and 
OBLONG openings 


radio chassis 


12 
12BA? 6AU7 


WITH THE GREENLEE No. 731 
SQUARE RADIO CHASSIS PUNCH 


CRYSTALS 98c each 


® © Your frequency plus 


eminus 1OK( 


Met 

| © 


200 QSL CARDS $2.25 


$3.50 20u 


| 


in sites %". ond! 


GREENLEE 
4 


Postage extro 20°), deposit on C.0.0 
Write for latest bargain list featuring 


“America's Best Buys.’ 


POTTER RADIO CO. 


1314 McGee St., Kansas City 6, Me 
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PRECISION 
RESISTORS— 
Over 2'2 Million in Stock 
*“*TAB''— Specialists in Precision Resistors 


We Ship Tre 


$500 20800 
$600 21000 
$730 21500 


eoo 


1 $10 22500 
o7 220 900 22990 
1.03 2204 6100 23000 
as 22 6125 23150 
17s 230 6140 23325 
as a5 6200 235400 
240 
3.83 245 
3.95 2454 


UNCONDITIONALLY GUARANTEED 


TUBES 


Each Tube INDIVIDUALLY 
TESTED—-BRAND NEW! 


Standard RMA Guarantee 
Smaller Quantities, 39¢ Each 


TUBES AT GIVE-A-WAY PRICES! 
6b $59 $59) 388A 
BQEGT loa # 


72000 
17000 73500 
75000 
17977 
18000 #2000 
18300 #4000 
18380 #5000 


Type 


SIG CORPS ORY BATTERIES—GTD COLLINS ART-123 
BRAND NEW Shelf Oat Tested a SPEECH AMPLIFIER 
bs) 
Meas’ 
$1 49 $3.98 
$2 ‘ ARC-5 SPECIALS!! 
ELECTROLYTIC CNOSR SPECIALS!! - ecese 
+ $3.49 
for 98 


CRYSTAL DIODE SPECIALS!!! 
n 2 tor 10 to 
50 * $3.00 
83 1.64 7.98 6 VOLT CARTER 
1.15 2.25 10.49 *"“MAGMOTORS 
1.08 2.10 9.49 4 ' 
SNOOPERSCOPE 
INFRARED KMTG MAGMOTOR 
$8 98 
4s ia $4 98 
tion $i240 


1911 S270 20000 93300 J Pr 
i912 5300 20441 95000 CIA $7.90; 2 tor $14.50 Qe . XTAL HEATER OVEN 
Write for quantity prices — 
Above, Each Ten for $1.98 
175000 240000 353500 s70000 23161 CRYSTALS 
180000 245000 375000 875000 
380000 600000 SELSYNS th mtd 
400000 620000 A 


$2 00 


FL-S RANGE OR VOICE FILTER 


$4.49 


402000 650000 
128000 42000 654000 
130000 1eR000 22000 660000 
$000 200000 425000 690000 
140000 201 00% 4580000 
£41000 205000 307500 458000 716300 
5 311000 470000 750000 
s14000 478000 61300 
220000 316000 s00000 #00000 
225000 325000 s20000 #13000 al 
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167000 238000 350000 550000 950000 
16920€ 
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BASIC PHOTOFLASH KIT 


PHOTOFLASH CONDENSERS 


"$24.95 


$29 95 


. 
$2408 ¢ 


$10 98 


SPECIAL! 


MERCURY 
THERMO- 
REG'LATOR 
$i4 on 


THAT'S 
BUY 


98c 


SUPER WIDE-RANGE HIGH 
FIDELITY AMPLIFIER KIT 


$14.95 


DEPT. IRN SIX CHURCH ST. NEW YORK 


At TELEVISION PWR 
SUPPLY XFORMER 


$7.98 


1800 VOLT SCOPE PWR SUPPLY KIT 


$5.98 


RCA UNIV OUTPT XFORMER 


$1.39 


$1.49 


A 


$5.95 


BLOWERS 
Cool that Tube! 
> 349 


4 
495 
s 


198 
9.95 


1195 


10 98 


: CIRCULAR 
Slide Rule 
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PARALLEL, RULES 


NEW TELEVISION COMPONENTS 
' 


SOUND-POWERED 
Headset & Chest Mike 
‘ 

$1098 Sis ae 
PROFESSIONAL 
SHARPENING 

STONE 


HI-POWER 
VARIABLE ANT 
MATCHING 
NETW'K lOO1A 


RF NEW 


$7.98 
Write for Your FREE 
“TABOGRAM $3 Min 
Order F.0.8. N.Y.C. 
Add Shpg. Charges 
and 25 Deposit 
PHONE: WOrth 2-7230 
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YOU BUILD 'EM 


IN ONE EVENING THEY LAST A LIFETIME, 


Ico Model 360-K TV-FM SWEEP 
SIGNAL GENERATOR 


(ryst 


FACTORY WIRED AND 
Model 360. Kearly t Swee 39. 95 
bber! 


NEW! MODEL 320-K 


\M 


in 
ples pure 400 ‘eyele alee wave 
age f Aud 
tage car he 

tortion mn eqguipme le 

measurement etc Complete with 

tubes 
FACTORY-WIRED AND TESTED $29 95 

Model 320. Ready fo use.. ° 


VERSATILE MULTI- 
SIGNAL TRACER 


teat 


form 
FACTORY WIRED AND TESTED 
Model 145. Keady to operate 


$28.95 


NEw PUSH-PULL 
WIDE RANG! HIGH-SEN 
sitivity TY 5” OSCILLO- 
SCOPE 


“yactor 


HIGH-PRECISION 
VACUUM TUBE 
VOLTMETER 


teed f 
perforr 
dy 


panel 


Model 221. ractomy: AND 
brated, and testec 4 


SEE THEM—TRY 
AT YOUR LOCAL JOBBER! 


DELUXE SIGNAL are om diaplay at your loca 


GENERATOR ertined ‘kite 


MODEL 315 
Completety wired, read) t 
se Signal Gener 


Prices Higher 
on West Coast egardies 


ELECTRONIC INSTRUMENT C INC. 
276 Newport Street, Brooklyn 12, N. Y. 


$59.95 


Stevice 
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eas read firect t fre ‘ 
j 
’ 4 ‘ 
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pif range of 150 ke 
— Model 221.x 
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« intensit 
Complete 
Mode! 425 $49.95 
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i Come complete with every tr 


speaking of 
fan mail 


THE MALLORY MIDGETROL IS GETTING 
FAN MAIL FROM COAST TO COAST 


Run your eyes down the quotes below, They are convincing proot that 


the Mallory Midgetrol is a star performer with servicemen everywhere. 


MALLORY 
MIDGETROL 


e “The Midgetrol is a life-saver in the radio repair business! 


e The 


new Mallory Midgetrol is the handiest control | have seen. 


el have been in the servicing game for 17 years now and this is 


really the first universal control | have ever seen. 


e “Your many innovations make this the outstanding control.” 


el like it verv much...the small size. the better shaft and the 


improved switch are all very good. 


e lt is sure a time and space save! 


e “Thanks for Midgetrol. It's a sensation * Fastest of allto install 


*Actual quotations from a few of hundreds of unsoleited letters from servicemen 


* Saves time 
* Saves trouble 


* Saves money 


* Easiest switch to attach 


4 CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS « ViBRAPACK*® POWER SUPPLIES FILTERS 


“leg. U. 5. Par. OFF 


APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., 


* Eliminates sawing and 
filing 


Sie” size fits all sets 


See vour Mallory distributor 


today! 


nc., INDIANAPOLIS 6, INDIANA 
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